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how to keep grinding dirt 
from loading your wheels, 


Selection of a grinding fluid that allows grinding dirt to 
settle out quickly means fewer dressings and longer 
lasting wheels —to say nothing of better finish. Texaco 
Soluble Oil emulsions are extremely stable, so wheels 
stay free-cutting longer. And they keep the work cool, 
prevent distortion from frictional heat, assure a fine, 
rust-free finish. Use an emulsion of Texaco Soluble Oil 
for surface or centerless grinding. 

For thread and form grinding, use Texaco Grindtex 
Oils. They are clear and transparent—assure finer finish 
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and lower costs. 

There’s a complete line of Texaco Cutting, Grinding 
and Soluble Oils to help you do all your machining 
better, faster and at lower cost. The Texaco Lubrication 
Engineer nearest you will gladly help you select the 
proper ones. Just call one of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 
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The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


Use postpaid card. Circle No. 31! 
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CINCINNATI | 
Cutter and Tool! 


give you a strong secondary line pf 


Whatever is good for the cutting 
edge of your expendable tools 
is good for production. And 
CINCINNATI® Cutter and Tool 
Grinders are certainly good for 
the cutting edges of all types of 
milling and die sinking cutters, 4 


reamers, hobs, taps and others. 
There are 5 machines in the Cin- 
cinnati group. They constitute an 
exceptionally strong secondary 
line of production equipment 
for machine tools of all types. 
Sweet's Machine Tool File con- 
tains brief specifications, and 
complete data may be obtained 
by writing for catalogs. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


No. 2 FILMATIC —For grinding the major- 
ity of cutters used in metalworking shops of all sizes 
... milling cutters, reamers, hobs, taps, planer tools. 
Host of attachments available, including Radius 
Grinding; Face Mill; Indexing for Workhead; Dust 
Exhaust; Spring Chucks and Collets. Capacity: 10” 
swing over table, 27” between centers. Catalog 
No. M-1914-2. 


No 1.—A companion machine for the No. 2, or 
in shops using only small- to medium-sized cutters, 
the No. 1 will be your first choice. Timesaving fea- 
tures include anti-friction table slide; eccentric 
wheelhead swivel mounting; reversible motor built 
into wheelhead; three-way controls. Capacity: 8” 
swing over table, 15” between centers. Catalog 
No. M-1852-1. 
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MONOSET—fFor sharpening, repairing 
and making small cutters including counter- 
sinks, those required for die sinking, and other 
unusual shapes. Because of the universal con- 
struction, most jobs can be completed in one 
chucking. Built-in spiral lead mechanism gen- 
erates infinitely variable helices, right- or left- 


hand, 143” min. lead. Catalog No. M-i591-3. 


CINCINNATI 


CONTOU R—This machine offers a big saving 
for shops having a volume of form milling opera- 
tions. It grinds form milling cutters on the periphery 
of the teeth to a definite cutting clearance chosen 
for the work material. Contour ground cutters pro- 
duce a greatly superior finish at a higher feed rate. 


Catalog No. M-1918-1. 


PROJECTO-FORM —fFor grinding small, 
accurate profile shapes on flat form cutters, lami- 
nation die parts and similar components. This 
machine combines grinding with an optical com- 
parator unit. Work profile is enlarged 20 X on 
ground glass viewing screen directly in front of 
operator. Master drawings made on Layout 
Scribing Machine. Catalog No. M-1612-5. 


MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS + SPECIAL MACHINE 
TOOLS » METAL FORMING MACHINES - HARDENING MACHINES - CUTTING FLUID - GRINDING WHEELS 


Use postpaid card. Circle No. 201 
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PROVED SAVINGS .2 
UP TO 75% the Editor 


IN SET-UP AND GRINDING TIME al 
WITH CONTINUOUS WORK INSPEC- 
TION AND INFINITE PRECISION Safety Page Makes A Hit 


We should like to tell you how 
much we appreciate this publica- 
tion. It helps to keep us right \p- 
to-date with developments and we 
find the material it contains to b 
very thought stimulating. 


i 
F | 
{ WORK IMAGE We have made a special point] 


7 cee of bringing your magazine to the 
AN notice of good friends in industry 
‘ 8 ; 


and also in official circles. 


Your series on “Grinding Safely” 
has excited the interest of the * 
Danish Factory Inspectorate. This | 
organization is setting up, in 
Copenhagen, a permanent exhibi 
tion of workshop safety method: 
which will also illustrate and show ‘ 
examples of the type of accidents 
that can occur through neglects 
etc. 


We are wondering whether you \ 
can let us have some copies of 

the series, possibly, together with 
enlargements of the photographic}! N 
illustrations. a 


BREE SIMPLIFIED 
GRINDING 
CONTROLS 


| BUILT TO OUR 
|_ SPECIFICATIONS 


If you can help us we will, of 
course, ensure.that your publica- de 
tion is given credit for any mate- er 


Working with TUNGSTEN CARBIDE, STAINLESS STEEL, STELLITE : : : 
or TOOL STEELS—VISUAL GRIND will permit a semi-skilled rial used. We think this may well fo 
operator to grind precision pieces without continued checking 4 prove a very effective wav of bring- ar 


with the tool room—since this function is done by the built-in : , a oh wh 
optical comparator. Fill in the coupon below—let us show you ' ing your MAKazZIne to the notic : ' 
how VISUAL GRIND will speed production—cut costs. of a large section ot technically} st 


minded people in this country. 


el In conclusion, we would stress§ fe; 
- _—_ = 


that English is widely understood} gig 


and read here—so you need noth ga 
ISU AL ' fear that your efforts will be fla 
wasted. 


Fill in this coupon NOW 


de 
THE CLEVELAND GRINDING MACH. CO. J. M. Todd-Moir ne 
1663 Eddy Rood Cleveland 12, Ohio Chr. Schmidt & Co. 
Geattanion: Copenhagen, Denmark 
C) Please have your representative call at our ie 
plant. The most convenient time would be ( ) Standard Time Dota 

0) Phone for appointment. 
0 Please send us complete information on the NEW VISUAL GRIND. Please send me a copy of “De 

veloping Standard Time Data For 
NAME. TITLE Grinding Operations” for which ! 

enclose my check. 

appeal I have found your magazine 
ae tt a» (continued page § 


Use postpaid card. Circle No. 202 
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Not simply a new safety “feature”... not merely 
a design “improvement.” Here’s a totally new con- 
cept of flared cup wheel design and construction . . . 
developed by Manhattan engineers to give the 
greatest safety and performance advantages possible 
for flared cup wheel users. Manhattan’s revolution- 
ary SAFETY BACK Flared Cup puts portable 
wheel safety where it counts the most—in original 
strength and breakage resistance! 


SAFETY BACK makes obsolete ordinary safety 
features such as anchor bushings, safety rings, spe- 
cial hub mountings, or revolving cup guards. With 
SAFETY BACK, steel covers the entire back of the 
flared cup...extends down the side to offer a 
degree of reinforcement and breakage resistance 
never before possible! 


NO OTHER WHEEL—AT ANY PRICE— 
OFFERS THESE EXCLUSIVE FEATURES 


e Greatest Initial Strength 

e Easy Mounting—Easy 
Operation Base 

e One Piece Assembly e Requires No Adjustment 


Only SAFETY BACK gives you these features— 
plus Manhattan’s custom-engineered abrasive bond 
for faster removal of more metal on your particular 
job—at no additional cost! For “More Use per 
Dollar’ in portable grinding operations, you can’t 
get a faster cutting, longer lasting—safer wheel 
than MANHATTAN. 


Let a Manhattan abrasive wheel engineer show you 
the advantages of SAFETY BACK Flared Cups, 
and other types of Manhattan high speed, heavy 
duty abrasive wheels. Write for Bulletin 7157. 


e Highest Safety Factor 
e Improved Mounting 


au-762 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS - 


Belts © Hose ® Roll Covering © Tank Linings @ Industrial Rubber Specialties © Abrasive and Diamond Wheels ® Brake Blocks 
and Linings ¢ Clutch Facings © Asbestos Textiles © Mechanical Packings © Engineered Plastics ¢ Sintered Meto! Products * 
Industrial Adhesives © Laundry Pads and Covers ® Bowling Balls 


MANHATTAN, INC. 


Use postpoid card. Circle No. 203 
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LIQUID 
GRINDING 
COMPOUND 


Disc grinder (right) hogs off approxi- 
mately .035 in. from rough Alnico 
castings. Small segmented bar-type 
magnets are ground at a high rate of 
production on an automatic double- 
spindle disc grinder. Stuart’s Codol 
helps maintain profitable production 
... covers machine ways and moving 
parts with a rust-inhibiting film of 
light petroleum oil. 


Continuous grinding is more efficient with Codol’s stability prolongs its effectiveness, reducing cutting oil costs. More than 
Codol as it resists overheating, mini- 15,000 gallons of a 3.5 per cent Codol and water solution are circulated from 
mizes wheel loading . . . reduces down- this outdoor reservoir to a battery of grinders in the Spaulding Works of 
time for sharpening the wheel. Crucible Steel Company. 


Take advantage of today’s improved wheel bonds and more powerful 
grinding machines by using Stuart’s Codol Liquid Grinding Com- 
pound ...a carefully formulated combination of petroleum oil and 


How you can use ee . 
emulsifier. To give you maximum on-the-job economy, Codol per- 
+ mits faster stock removal, using heavier feeds and harder, larger 
Stuart’s CODOL to 8 B 


wheels. For Codol /ubricates as it cools, prevents metal flow and 
wheel loading, and eliminates stress failure from heat generated by 
grinding. On precision work, Codol guards against heat distortion 
and assures maximum dimensional control . . . especially important 
when grinding thin-walled parts. Break the heat barrier and up- 
grade performance on your cylindrical, centerless, and surface grind- 
ing operations with Stuart’s Codol! 


step up production 
and reduce costs! 
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Codol keeps wheel free-cutting on this high- 
production, single-pass grinding operation, 
with .0025 in. downfeed per revolution. 


“Rust problems eliminated with Stuart Codol,” 
that’s the report from the Spaulding Works of Cru- 
cible Steel Company, Harrison, N. J.—makers of 
widely used Alnico magnets. Experience there on 
several different grinding machines has proved that 
Codol’s high detergency, lubricity, cooling, and rust- 
inhibiting characteristics save money by reducing 
machine wear .. . prolonging wheel life . . . provid- 
ing good stock removal conditions for rough- and 
finish-grinding operations. 


Since these grinders are serviced from a central 
reservoir, a highly developed water-mix compound 
is important for over-all production efficiency at 
Crucible. 

Codol’s carefully balanced surface tension floats 
chips away from the wheel, work, and machine .. . 
provides a protective film of lubricating oil for 
machine ways, guide bars, and moving parts... 
gives two-way cooling action that assures efficient 
grinding at high production rates. 


Crucible Steel Co. eliminates rust, reduces 
machine wear, grinding with Stuart’s Codol! 


Template checks accuracy of con- 
vex poles after grinding ends of 
rough Alnico castings. Codol keeps 
wheels sharp and free-cutting 
when “hogging off" stock on the 
disc grinder. 


SINCE 1865 


Phone your 
Stuart Service Center 


Arrange now to test Stuart’s Codol on 
your difficult grinding jobs. 

DETROIT, MICH. 
CHICAGO, ILL. 
HARTFORD, CONN. 
CLEVELAND, OHIO 
PHILADELPHIA, PA. Devonshire 8-6100 
TORONTO, CANADA Oxford 9-9397 

Representatives in all principal cities 


Tyler 7-8500 
Bishop 7-7100 
Jackson 7-1144 
Prospect 1-741] 


D. A. STUART OIL CO., LIMITED 


2727 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 


Use postpaid card. Circle No. 204 
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AIR GRINDERS 


watt e Or 


Here are all the advantages of air-power 
wrapped up in a new series of Cleco quality 
grinders and sanders. Compare these features 
before you buy: 


Light weight—magnesium alloy housing 


Ease of control—thumb-tip lever throttle 


Quiet operation—muffler handle mini- 
mizes noise 


Low maintenance—precision components 
make the most of trouble-free air-power 
principle 


Versatility—speeds and guards for all 


grinding, sanding and wire-brush 


applications 


Cup wheel and 
adjustable guard 


7” guard and cut-off wheel 


Sander 


* Grinders * Sanders 
* Riveters ® Backfill Tampers 
* Scaling Tools 
* Impact Wrenches 
* Screwdrivers 
* Paving Breakers 


AIR TOOLS 


Division of the REED ROLLER BIT COMPANY 


5125 CLINTON DRIVE ° HOUSTON 
Use postpaid card. Circle No. 205 


2 - 


WRITE FOR LITERATURE AND COMPLETE INFORMATION 


* Rotary Drills 


* Chippers 


© Nut Runners 
* Multiple Spindle Units 
* Sump Pumps 
* Spike Drivers 
* Air Line Accessories and Fittings 


TEXAS 
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Letters ... 


most interesting and informative 
Keep up this excellent work. 
William R. Short 
Supervisor of 
Industrial Engineerin; 
Electrol, Inc. 


We would very much appreci 
ate your sending - us reprints 0 
Parts No. 1, No. 2, and No. 8 o! 
your series of * ‘Developing Stand. 
ard Time Data for Grinding Oper 
ations,” which has appeared in 
your magazine and is of a great 
deal of interest to us. 

Armand J. Ledoux 
Executive Vice President 
The Black Rock Mfg. Co. 


Would you please send me either 
a copy, tear sheets, or a reprint of 
your June article, “Part 4—Wheel 
Selection and Wheel Forming” on 
Surface Grinding, Horizontal Spin- 
dle—Reciprocating Table. 

I have all the other articles in 
this series, and would like Part 4 
to make it complete. I enjoy read- 
ing your articles, such as these and 
the “Developing Standard Time 
Data” series especially. Thank you 
very much, 

Kenneth K. Schmidt 
Cost Estimating Section 
Remington Rand Univac 


I would be interested in obtain- 
ing a copy of the reprints on “Cen- 
terless Grinding” published in 5 
articles ending June 1956, if the 
booklet is still available. 

Another article entitled “Devel- 
oping Standard Time Data for 
Grinding Operations” would prove 
beneficial in my work. 

I shall be glad to pay any fee 
Pc two booklets may entail. 
H. V. Lambert 
The Taft-Peirce Mfg. Co. 


Would you please send me a 
copy of * ‘How Grinding Standards 
Are Established With Standard 
Data?” 

I missed seeing the magazine is- 
sue which contained the article. 
The information should be very 
useful in estimating grinding costs 
and planning new grinding facili- 
ties. 

John W. Love 

Methods Engineer 

Aircraft Engine Div., 
Ford Motor Co. 
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WALTHAM “Variable Density” 


CYLINDRICAL GRINDING WHEELS 
Reduce Cylindrical Grinding Costs 


ALL THE WAY TO THE FLANGES — 


DRESSING 


UNIFORM 


All the way to the flanges — more ACTION - i 
pieces per dress as Variable Density ' i 
grinding action is uniform all the > = 
way down. i : 

f ie 
‘ 
CORNERS : & 

Uniform action all the way to the 
flanges — sharp corner holding, as 
Variable Density adjusts for changing As Grinding Wheels Wear Down the constantly : 
tie aia smaller diameter creates two changes in grinding action — ‘i % 

the surface feet per minute gradually > 
become lower, , 
FINISH the arc of contact between wheel and ‘a 
Uniform micro-inch readings all the work gradually becomes smaller. f 
way down to the Ranges. Waltham Variable Density automatically compensates t. 
° for these ordinary wheel conditions, with uniform action d 
all the way to the flanges. \ 
. & 
Many grinding departments have found RM o 
Waltham 14A602-K17V2 an excep- uo . en 
tionally good wheel for Cylindrical act ig 
Grinding. Note: 17 indicates Variable 4 
Density with 7 structure. B 

Waltham Variable Density Wheels are r 

made from 16” through 36” as operations * = ia 

require. idee 

Use postpaid card. Circle No. 206 i Yaes — ~All the way to the Flanges! “4 
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Now you can do: Thru-Feed Work... 
In-Feed Work..|. 


Van Norman 2C Centerless Grinder 
Capacity: 0” to 4%” 

15 HP main drive motor. | 
(20 HP available) 


VAN NORMAN MACHINE '¢ 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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PI file Work... 


di i g 


VAN en 2C 


Centerless Grinder 


Featuring a 15 HP main drive motor which provides ample Check these features of the 
Van Norman 2C Centerless Grinder: 


V Hard chrome plating of regulating wheel slide preserves 
original factory built-in accuracy. 


v Grinding wheel and regulating wheel spindles are of 


power for every grinding job, the Van Norman 2C Centerless 
Grinder actually gives you the facilities of 3 centerless 


grinders . . . standard grinding for thru-feed work . . . stand- a unit type construction . . . totally enclosed with 
double-row super-precision bearings, sealed and 
ard grinding for in-feed jobs and, equipped with crush dress- lubricated for life — assuring rigidity and accuracy 
previously unobtainable in centerless grinding, 
ing attachment, form grinding and profile work. vibrationless operation. 


Vv Spindles require no warm-up period, eliminating “creep.” 
V Infinitely variable regulating wheel drive. 
V Combination straight and profile hydraulic wheel 


of Van Norman grinders. Write, wire or telephone today for dressers for each wheel. 
V Crush dressing attachment 


Get complete details on this newest in the expanding line 


descriptive catalogs. 


é Oo ae ed A ca | YW Don’t wait . . . for extra profit install a Van Norman 
machine now! They are available in many purchase 


plans . . . Outright sale . . . Purchase on conditional 


pline SPRINGFIELD 7, sales contract up to five years . . . Pay as you 
ders. MASSACHUSETTS depreciate . . . up to 10 years. 
Use postpaid card. Circle No. 207 
September, 1957 GRINDING and FINISHING 17 


Snes 


eee Gee Rey eae eS 
| 
Re : ae 
mh 
hd 
= 
ey ee 
‘ Pat 
@, 
a 
. en Clt«S 


H LES 
JIG GROUND with 


huleanure 


3 


, 


Provide yourself with this 
inexpensive* instrument 
for use on your present 
equipment and JIG 
GRIND with a guarantee. 


A five station indexing fixture from Vulcan’s Con- 
tract Tool Room (Your tool room in Dayton). 


Using a jig borer index table with the Vulcanaire 
5 indexing holes and 35 locating and clamping 
holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of indi- 
vidual parts and of course hours of time. 


*Vulcanaire equipment pays for itself 
on the first job. 


11 minute movie on 


{ Borrow our instructive } 
Jig Grinding. 


Services of your Tool Room in Dayton 


ENGINEERING ¢ PROCESSING ¢ BUILDING « TOOLS ¢ DIES e SPECIAL 
MACHINES e@ VULCANAIRE JIG GRINDERS ¢ MOTORIZED ROTARY TABLES 
BREHM ‘SHIMMY’ AND RELATED DIES # AUTOMATION 


Vulcan's 41st Year 


VULCAN TOOL COMPANY 
743 Lorain Ave., Dayton 10, Ohio 


tools 


Use postpaid card. Circle No. 208 


and 
FINISHING 


serves READERS 


.. by keeping them informed about the latest 


grinding and finishing PRODUCTS, 
METHODS, MATERIALS and 
PROCESSES. 


. through “Reader’s Service”—information 


about any ad or article, and/or solutions 


to particular problems. 


serves ADVERTISERS 


..by delivering their message to a con- 


centrated, interested, buying audience of 
over 32,500 readers—every one of whom 
buys, or influences the buying, of the 
grinding and finishing equipment and 
materials for his organization. 


Reader or Advertiser ... 
G&F Serves You—and, 
Serves You Well! 


A HITCHCOCK PUBLICATION 


hitchcock publishing company 


wheaton, illinois 
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Jim Lewis, of W. Lewis Sales 
Co., Cleveland, typical Bay 
State distributor, says,’ 1 try 
to figure out how I'd meet m 
customers’ payrolls and still 
make a profit. That way I get 
ideas I'd never have if 1 

just concentrated on my own 
selling problems 


est 
rS, 


on |} 


Ete put one wheel to work 


The ‘hole’ on the right is all on two machines! 
of they throw away now. —— 

m Ed and John Menhart, of Cleveland's Micro-Plane, Inc., were well satisfied 

he with the 24” x 4” x 12” Bay State wheels on their big Hanchett horizontal surface 
grinder. They were the only wheels they'd found in 8 years that could handle 

the tremendous variety of work that went through their shop. 

But . . . because surface speed dwindled as the wheels wore down, grinding 
efficiency naturally dropped, too. This bothered Jim Lewis, the Bay State 
distributor who specified the wheels, because he hates to see his customers 
throw away “anything but the hole” in a grinding wheel. 

Lewis got together with the people in Bay State's Cleveland office and figured 
out a solution. At their suggestion, Micro-Plane adapted a smaller Hill-Acme 
surface grinder that not only put the half-used wheels efficiently and profitably 
to work but also substantially reduced wheel costs because they no longer 
had to buy wheels for the Hill-Acme. 

If you would like to supplement your engineering staff with an abrasive 
specialist like Jim Lewis, you'll find it well worth your while to talk to the 
Bay State man in your area. He's trained to find practical, profitable solutions to 
your grinding problems. 


BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 

Branch Offices and Warehouses: Bristol, Conn., Chicago, Cleveland, Detroit, 

Pittsburgh. Distributors: All principal cities. Bay State Abrasive Products 
Co. (Canada) Ltd., Brantford, Ontario. 

Use postpaid card. Circle No. 209 
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Thompson’s new ey a 


. Hydra-Cool Hydraulic System* Fae 7 
: removes hydraulic heat at its source ~~ 


The new Thompsons grind cool—and stay cool—no matter how long the run! ONLY in 
this new hydraulic system can you get these important, exclusive advantages— 


@ Hydra-Cool eliminates heat damage to the hydraulic seals, valves, controls 
and pump. 

@ Hydra-Cool will not break down the additive-type hydraulic oils—sludge will not 
form in the Hydra-Cool System. 


ae @ Hydra-Cool eliminates the usual lengthy warm-up period required to bring 
production surface grinders up to working temperature. 


@ Hydra-Cool saves you money on power costs. 
Hydra-Cool is standard on all Thompson surface grinders 40 inches and up in work 


length AT NO EXTRA COST. * Pat. Applied For 


"KEEP OW IN MIND FOR THAT DAILY GRIND” 
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ASSURES (ACCURACY 


oh. 


HEAT DISTORTION 
IN| 


As shown ot right, heot distorts 
the column of a surface grind+ 
er from its true vertical align- 


7 ment, causing the column to 
3 bend back from the work 
: table. This further destroys the 


machine's accuracy. 


gs oa pau ‘a OS NE ES 


NOW HEAT DISTORTS A SURFACE GRINDE® 


Coolant, splashing and evaporcting on the work table, coo: 
the top surface, which controcts. Hydraulic heat, ranging from 
50° to 70° above ambient temperctures, heots the bottom 
surface of the table, which expands. This causes the whole 


: & table to become concave. As shown in the exag erated 
> « @rawing above, ony work being ground during this distortic: 
= clget is ground too heavily on the ends of the table and not enovg) 
= #- in the middle. Surface flatness and parallelism conno! 

== Z be mointained. 


Ne more than « few degrees rise above ambient temperater: 
is fownd in the Hydre-Cool System! Distertion is eliminate: 
—ecegracy fs essered. 


SEND FOR DESCRIPTIVE HYDRA-COOL FOLDER ) ae 
7 a 
The Thompson Grinder Co. - SURFACE 4 


16 Zeischler Street ‘ 
Springfield, Ohio, U.S. A. GRINDERS 


Use postpaid card Circle No. 210 
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WHEELS 


FOR 
RIGHT ANGLE 
GRINDERS 


These Electro wheels FILL THE GAP between conventional 
grinding wheels and coated abrasive discs, combining the best 
features of each. 
. 4 Whatever the job—cleaning cast or fabricated metal surfaces, a 
notching risers on castings, smoothing or under cutting welds, 

removing sharp edges or fins or just grinding those hard to get 

at places—these Electro wheels are especially designed for 

faster cutting action, with safety and minimum pressure. ; 
You'll discover that Electro Depressed Center Wheels can be : 
used in a dozen unthought of ways to effect dollar savings in i 
your grinding operations. 
: A qualified Electro field representative will welcome an oppor- } 
tunity to be helpful in making recommendations of how to get 
the most from these wheels. é 


ELECTROFLEX. Soft action and fine finish. Used on the 
WD tighter jobs. } 
BRGC. Fast, free cutting for surfacing applications where a | 
greater percentage of the wheel surface is in contact with 
the work. 
en Durable and tough, built expressly for the extra tough 
: job. 
& Each wheel will serve especially well for the job it is designed 
to do. Send for descriptive Bulletin GC-7. 


oa Be 


LE LLELTL IT IE RT 


PEE er 869007. _—— 


BUFFALO 2, NEW YORK. 


Use postpaid card. Circle No. 211 
16 GRINDING and FINISHING 


industry 
Observer 


@ Assault on the infinitesimal— 
Latest news in the battle for an 
accuracy of one-tenth of a millionth 
of an inch, a joint government- 
industry metrology study begun 
recently, is that 14 companies are 
participating in the program. Ini- 
tial cost of the studies is modest; 
Congress has appropriated $75,000 
to be used by the Bureau of Stand- 
ards in the effort. But the goals are 
far-reaching in importance, includ- 
ing development of master gage 
blocks that can be stabilized re- 
liably to one tenth of a millionth, 
and improvement of present inter- 
ferometers, or light-wave measur- 
ing instruments, to give that accu- 
racy. Companies now participating 
in the measurement push are: 
Dearborn Gage, DoAll, DuPont, 
Ford Motor, General Electric, 
Greenfield Tap & Die, Hughes Air- 
craft, IBM, New Departure Divi- 
sion of General Motors, Pratt & 
Whitney, Sheffield, Taft-Peirce, 
Timken, and Van Keuren. 


@ Industry-wide cooperation is 
needed if the standard wheel 
shapes and sizes recommended by 
the Grinding Wheel Institute, offi- 
cial wheel manufacturers’ associ- 
ation, are to become practical reali- 
ties. Some rather surprising things 
came to light in managing editor 
Jack Kenyon’s research into the 
rather poor acceptance of standard 
wheel shapes and sizes by builders 
of grinding machines. On the sur- 
face, it would appear that the 
builders were hostile to the idea 
of standardization, but probably 
this isn’t the case. More likely, the 
builders will simply have to be 
educated to the principles and 
practices of standardization. It’s all 
to the wheel users’ benefit that 
standards be adopted throughout 


(continued page 18) 


p 


ES aie ee ae = bgt act Sh: bees a ae P : a “4 
ie “ ¥ 
ME LR as re re SRB ce Sa a err rn 
i , DRS re Sag Aig tee) abe SO ai gal ee na wh e ° 
P : a ee si ae ; a f ‘ T 
4 $ = See MS \ 
‘ NE bah CN a “} 
g : i PP eS x ‘Sh ' . Rs ory 
z : A Wy) ‘gem oe 
5 ee ; ey on : & ™ \ - a 
ais . 5 a. % ees f ) i ' ' 
z ee ees Ser > - 
7 é 4 pee. fs Bae: oes ee : ay in Ga As 
J ra Rs ¥ a tee . b ‘* 
? #5 al - Pe / Dy : ‘ 4 \ . ¢ "1 tae 
‘ ¢ i ‘ fry & — x a ye. 
: & — oe : = re 
z £ g Si ‘ sd 2 id ee mass Vx ——. , 
? 4 fe a een , ° % _—_— 
; & & Mi one Or ; 
’ © - . : aes 
- ’ * . ” 
" » "eye ‘ a 
j ee >. oS ; 
& ae pa) 
4 ~ <<. < PS ee wag a 
Fane FF fh. b 
ie Jona as # 
. reete ~ 7 ’ ats Td " 
° Z < ss 5 Se . 
i Be Jui oe es ‘ a . “BGS » ee 4 
: *- ae oo) eee Sees 
; S ~~ es ~ ISA Ae een hin o. = Poe 
Be Pee peed Wa ci Meee Soy ee 
a Pee PERN aes ae 2 = Sie ry eee 
| 3 Be ae - , 
i ‘ st iey a “4 oe P ma tae Pn “Re ay co. ieee Ss 
; + : eee, oe ae ag siedicad gaa he & out p 
— — err ace). 
By CSaiee Si » , : fi 5 : 
a att \ ae ae . Piece. 
i . SA, 5 Re. 
i , he - as ee 
; Y 7," Sn fe Sis a 
: ~ eed aoe ay 40 nibs ugh “i ‘a oR aN f ie . 
“ > aed a ie a = 4 
‘ SR et. awe ; ‘us. SS 
‘ * “1 esa rarmerey ; 9). 5 
. a Sele 2 4 ‘ a 
mi er es as. ane See 
: t me Ft ei “f° 4 ; ce ot om 9 : 
a ae, 5. wes ft z : —. 
& ~ ae * ; P 7 A 
ES Bs See rit oy ; ’ 
‘ x -e a “ ’ 
ji a Be. oe e Ad 7 = ; 
ey _ pt ose il . a q 
ity o408 a j eae Ses 
- ¢ er ae ae q Soe Saaea e 
: i 3 oe Y cS alarms Se 
is * a a a a eee a 3 So eae 
7. ae eee Ng oo 
Bs ia « ees “= es . Sy ee REO 
z 7 : aes “gear te oS Sh eae 
: a i Ea Gt vase oe Se 
: : : ie ae sae 
: ' 7 al a Sk oe 
: ® Pe a la eee 
“ 2 ; or ~ : iat a Sa 
M4 a) » , Cy ree 
: age a= sh 
i ee ae & 
: a ie ui tL Een 
, - Og es ian 
= ee ae 
oe te; ee 
= Fs ’ ana ee — Pe 
&e. & 7 Nie | ¥ "A 
i Mr Sine See % 
r: a eA, : Pa 3 
‘ LZ » 
os a » 
ae & i. oe x 
ary s as 3 Aaa Seen SEER eS PS i 
f SS ce Sete Su i. ae a 
ope 
| 
ee ;. 
eo 5 
x: x K-4¢64 $ 
oP) ra G e 
e  : Ar elaine 
4 
34. 4 
eae - 
Mi ie, a 7 7 : ee a . 
ea , 
ee 
pe 
ex i ; . 
Pee Le we i eet te ee ae | ie ee: tree is ae ‘ is - oi Bee 
i eis IN ae a we 2S ae: vee tet me De > : Si 
nile Se aa a ea a ee a aD cs. Cry Re res Age ei al NR i ae “ i 


by deburring and 
polishing stainless 
steel tubular parts 


T iE CHIEF ENGINEER OF J. BISHOP & CO. REPORTS... 


"We cut costs 


98.8% 


with ALMCO 
equipment” 


SAVINGS OF $6,917.50 PER YEAR by oo a 
controlled barrel finishing is the topic of ee: 
discussion between J. H. Gettig, Chief 
Engineer of J. Bishop and Co., and O. D. 
Ladley, Almco Eastern Branch Manager. 


HALF A MILLION delicate parts 
for recording instruments and 
fountain pens are deburred 
and polished each year at 
J. Bishop & Company of 
Malvern, Pennsylvania. Each 
must meet rigid requirements 
in uniformity of size, smooth- 
ness and high polish. 
A costly process? Yes, when 
te you consider the way Bishop 
used to finish them by machine 
reaming, hand scrapers, wire 
be: brushes and belt polishers. 
f Today this plant uses an 
" Almco Model DB-200 finishing 
barrel, which gives three im- 
portant advantages: (1) High 
volume, low cost deburring and finishing, (2) precise con- 
trol during finishing process, (3) product improvement. 
Here's how controlled barrel finishing worked out for 
J. Bishop & Company. They cut finishing costs by 98.8% 
... practically eliminated rejects... raised average out- 
put from 200 parts to 6000 parts per hour. Cost per unit 
for finishing has been cut from .014¢ to .00016¢. Annual 
savings total $6,917.50. 
Chief Engineer J. H. Gettig sums it up this way, “Our 
decrease in costs and our product improvement leaves 
no basis for comparison.” 


~ 
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Almco equipment is also used throughout the world 
for descaling, grinding, work-hardening, rust-inhibiting 
and other deburring and finishing operations. Equipment 
is available for small and large parts, high or low volume 
work. Each is designed to handle ultra-low microinch 
surfaces and close tolerance radii. 

LEARN HOW MODERN BARREL FINISHING 

CAN IMPROVE YOUR PRODUCT 
Almco’s new, technician-staffed lab in Albert Lea, Min- 
nesota can help you with your product parts. We will 
examine your product parts, run them through tests, and 
come up with the answers you want. For example — 
where you can save finishing costs, how you can improve 
product quality and appearance, what method is best 
for your operation. 

Why not send us your sample parts? Enclose specifi- 
cations on the results you want. Or write us on your 
company letterhead requesting an Almco engineer to call 


on you. 
i ’ 
SEND FOR YOUR FREE <=> 
HANDBOOK ON BARREL * 
FINISHING “L6tshaggy 


52 pages of facts and processes 
on barrel finishing. Shows typical 
installations, how to select the 
proper finishing barrel. Includes 
detailed cost chart on finishing of 
typical parts. Send for your free 
copy today. 


ALMICO 


DIVISION OF QUEEN STOVE WORKS, INC. 
139 Marshall Street e Albert Lea, Minnesota 


Sales Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark, New Haven, Philadelphia and London, England 


Panne 
© Pisermeen 
“eo 


PART OF A HALF MILLION ANNUAL OUTPUT, 
this batch of delicate instrument parts is being 
run in an Almco DB-200 barrel finishing machine. 


Use postpaid card. Circle No. Al 
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During 1956 the diamonds imported and processed by Norton for industrial purposes were {@ grea 


From diamond mines. ..] 


List Price $25,408 — and well worth it! This Norton 
diamond wheel, built for a prominent ceramics manu- 
facturer, precision-grinds extremely hard parts. Its 
ability to last so much longer and grind so much better 
than other wheels more than justifies its first cost. 


Making better products... 


est diamond wheels, 


size and type required { 
surface or cylindrical grin 
ing, sharpening, sawing 


has the long-lasting exc 
lence that assures the us 
steady profits. 


‘G 


Roe 


Replacing Four Separate Grinders, this Norton C M-1 multi-wheel grin 
ing machine enables one operator to grind four diameters simultaneous! 


gether with every othe 


cutting-off. And each whet 


For Internal Grinding T 
Norton makes these sma! # pers 


0 
rans 
mer 
frag 
5 mat 

N 
# pro 
has 


Besides freeing three operators for other jobs it reduces capital inves} elect 
ment, production time and operating costs. Only Norton offers suc} othe 
long experience in grinding wheels and grinding machines. } and 
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Ss were {@ greater, in number and in total carat weight, than were available as gem diamonds in the U.S. 


' 


.. Industry’s Crown Jewels 


rinding The most beautiful and valuable gems ever used for 
se sma.) personal adornment are not the only diamonds mined. 
eels, t Others, known as bort, are vitally important to a wide 
Abr range of industries. Diamond bort, composed of com- 
‘al york mercial grade diamonds and of fine-quality diamond 
oie fragments, is processed into grinding wheels that grind 
ch whey Materials which cannot be ground in any other way. 
ng exc Norton pioneered in this processing. Leadership in im- 
the us! proving every type of grinding wheel as well as abrasives 
has enabled great advancement in diamond wheel manu- 
facture and performance — including the introduction of 
major bond types and successfully meeting the grinding 
problems of new metals, alloys and materials. 

As a result — and like the entire line of Norton ab- 


- 


» ‘eee 


| grin} “Hot Rods” Heat Longer and Better. Norton CRYSTOLON* 

eousl'| (silicon carbide) heating elements bring many advantages to 

inves} electric furnace users. Lasting up to three times longer than 

rs suc} other nonmetallic elements, “Hot Rods” heat more uniformly 
; and greatly reduce maintenance. 


rasives, grinding machines, refractories and new electro- 
chemical materials 
a reputation for exceptional value. 


of industry for the grinding of carbides, ceramics, stone, 
glass, electronics and all diamond wheel operations. 


-to make your products better 


Norton diamond wheels live up to 


That is why they are recognized as the Crown Jewels 


NORTON 


ABRASIVES 


Across the world and still expanding 


Abrasive and Grinding Wheel Plants — Worces Mass.; 
Santa Clara, Calif.; Hamilton, Ontario; South Africa; Rouen 
France; Germany; Italy; Brazil. 


Behr-Manning Plants — Coated Abrasives and Behr-cat Tapes — 
Troy, N. Y.; Canada; Australia; France; Northern Ireland; 
Argentina; Brazil. 


Electric Furnace Plants — Huntsville, Alabama; Chippawa, 
Ontario; Cap-de-la-Madeleine, Quebec; Brazil. 


Grinding and Lapping Machine Plant —- Worcester, Mass. 
Refractories and Electro-Products Plant — Worcester, Mass. 


Norton Pike Plant — Sharpening Stones — Littleton, New 
Hampshire. 


Bauxite Mines — Bauxite, Arkansas. 
General Offices: Norton Company, Worcester, Mass. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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automatic» 
_ production-type — 


for bores up to 2” diameter 


A new series of Single Spindle Vertical 
Honing Machines, designed with complete 
automation for handling parts up to 2" 
diameter, is being introduced by BarnesdriL 
engineers. These machines are small in size, 
highly accurate, and simple in operation for 
high production honing of small parts. 


Design features include air-impulse hone 
expansion with automatic rapid expansion, 
feed and collapse; automatic bore-to-bore =| 
sizing; magazine loading and automatic 
ejection. Automatic shut-down is also pro- 
vided when honing stones become worn. 
Optionally, parts may also be automatically 
pre-gauged, honed, post-gauged, sorted 
and ejected. 


Powered by an all mechanical system with a 
Vee-belt spindle drive, these machines re- 
quire very little maintenance. Rigidity and 
accuracy are assured by suspending the 
reciprocating head between 2 columns. 


For complete information on these machines 
and their application to high-production 
small-part honing, write BarnesdriL engi- 
neers. 


Model Model 
specifications No. 10A1 | No. 15A2 
Tene mae 
Capacity (inside diameter) ¥,” to 1” ¥," to 2” 
Spindle Travei, maximum 2,” 6” — 
Swing 10” 15” 
Lift Out Stroke 6” 8” 
Rotation and Reciprocating Motor ¥, HP. 2 H.-P. s 
Overall Height ¢ 88” = 
Floor Space 32” x 45" | 42” x 63” Co 
t 
Net Weight 1150 Ibs. | 1650 Ibs a 
ab 
Gross Weight (crated, domestic shipment)| 1450 Ibs. 1950 Ibs. ov 
on 
Gross Weight (boxed, export shipment) 1750 Ibs. 2250 Ibs. 6 
Cubic Space, export shipment 159,600 162,480 cle 
cu. in. cu. in. 
BARNES DRILL CO. 
886 CHESTNUT STREET © ROCKFORD, ILLINOIS - 
VI 


th year DETROIT OFFICE: 3419 South Telegraph Road ~ 
Use postpaid card. Circle No. A4 
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GET MORE Out OF AIR GAGING 


with THE AMUSO 


COMPLETE LINE OF ATTACHMENTS FOR EVERY MEASURING NEED 


AIR PLUGS 


Furnished in various types . . . Through Hole, 
Counterbore, and Blind . . . and having one, 
two, three, four, or six jets as required. Avail- 
able from .125” diameter, up. Smaller sizes 
available. The jet faces are set lower in plug 
ond provide greater protection against dam- 
age: air jets are larger and less easily 
clogged. Available from stock in many sizes. 


It’s so easy to greatly increase the scope of Dimensionair usefulness — and do it 


economically by using any of the “already designed and built” Attachments. 
Each of these Attachments answers three basic requirements. 


1 Easily attached. 2 Wide range of adjustment. 


3 Performance in keeping with quality of the Dimensionair 


Let us show you how these Attachments will give you more for your air gaging 


cations in terms of your own needs. 


dollar. Write for Catalog 56D or ask our nearest representative to discuss appli- 


FEDERAL PRODUCTS CORPORATION 


7449 Eddy Street * Providence 1, R. I. 


AIRPROBE 


Small and easily attached to many types of 
stock médel gages. The ideal Attachment 
where mechanical contact is desired: Its long 
range per magnification and availability in 
003, .006, .015, and .030 ranges adapt it 
for practically any type of air gaging, there- 
by bringing the benefits of air gaging to more 
unusual types of measurement. 


Adjustable 
AIR BORE GAGES 


Only four gages cover all measurements from 
%”te_8”. Concentricity of centralizing con- 
tacts with the measuring contacts is so pre- 
cise gage can beset with gage blocks or 
micrometer. Centralization remains accurate 
even though gage is cocked laterally, and is 
maintained throughout the capacity of the 
gage. 


MDs 


Adjustable 
AIR SNAPS 


Made in five sizes, 0” to 6”, each having o 
wide range of adjustment. Anvils, precision 
lapped, remain flat and parallel throughout 
entire range of adjustment. Does not disturb 
the regular Dimensionair calibration: (.003” 
range at 2500:1 magnification.) Self-zeroing 
so that only a single master is required. 


7 

—_" AIR RINGS 
Regularly furnished with two or three jets. 
Can also be furnished with one, four, or six 
jets. Jets are larger and recessed farther 
below surface than in competitive makes. 
This helps eliminate clogging and reduces 
wear. Inside diameters from .250" up to and 
including 3.010”. Smaller and larger sizes on 
application. 


RS LAC AT ANE ARMINRI 


ARNOLDAIR 
Links the Federal Di- 
mensionair to your 
Arnold Grinding 
Gage to provide 
closer operator con- 
trol than is possible 
using a Dial Indicator alone. The Arnoldair 
response smooths out surface irregularities, 
allowing the operator to consistently grind 
pieces within .0001” of nominal. Easily at- 
tached to any Arnold Gage. Catalog 55A. 


RTs SR ae 


a 


SPECIAL ATTACHMENTS 
AND FIXTURES 


When the nature of the work or other con- 
ditions necessitate Special Attachments, Fed- 
eral Engineers with their specialized gaging 
experience can provide the right design. 
Whether it’s a specially designed Attachment 
or a modification of a regular design you can 
be sure it will be the best gaging Attach- 
ment for your work, 


A& FEDERAL Fz 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for inspecting, Measuring, Sorting, or Automation Gaging 


Sentember, 1957 


Use postpaid cord. Circle No. 212 
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Why AIR Tools? 
Because air is everywhere, 
just waiting to be put to 
work . . . because contin- 
uous operation can't pos- 
sibly harm an air tool wee 
and because, if you're 
using Buckeye air tools, 
you can almost forget 
about tool maintenance. 


4 oe best Too ett 


iowa : ies 


The old line craftsman, rubbing away dili- 
gently with his polishing cloth, took a great 
deal of pride—and a great deal of time— 
in his work. The modern craftsman, guiding 
a compact, lightweight Buckeye polisher or 
buffer, takes just as much pride in his work, 
and accomplishes far more in much less 
time. Mass production and pride of crafts- 
manship still go hand in hand, with modern 
Buckeye air tools. 


Industry Observer .. . 


the industry, and the sooner, t! ¢ 
better. 


@ A minor revolution in the san |- 
ing disc business could be in tiie 
making if a new product by Skil 
Corporation goes over well wit h 
disc users. Called “Perma-Grit T-C 
abrasives, the new product is mace 
by brazing tungsten carbide grit 
on steel backing. Claimed oper- 
ating life is much longer than con- 
ventional discs, especially for non- 
metallic applications. .The com- 
pany isn't recommending it for 
metalworking application, although 
in one test on flash-removal from 
aluminum die castings for a camera 
manufacturer, the disc reportedly 
lasted for 5000 pieces, versus 100 | 
pieces per common sanding disc. 


® Grinding titanium still isn’t the 
easiest thing in the world, as L. ( 
Hays of Thompson Products points 
out in his article on the subject} 
beginning on page 39. But a lot| 
more is known about it, and with | 
the pointers Mr. Hays offers, we | 
hope the article will be helpful to 
readers who've had trouble with nk 
the wheel-devouring material. The 
experimental results given in the 
article are most encouraging. 


@ Art for Engineers? That's the 
proposal for a curriculum addition 
to MIT's courses for budding en- 
gineers, according to the industrial 
bulletin of Arthur D. Little, Inc. 
Courses in fine art, on the practi- 
cal side, will help the engineer ce- 
velop his powers of observation 
and intuitive judgment. With the 
many complex technologies that 
must be blended in some of 
science’s newest realms, it’s a good 
thing to have a man who can se 
complex relationships. The art 
courses would supposedly increas 
abilities along this line. 


“ 


@ Without naming the concerns 


Jjuckeye (foals 


DIVISION 45 + DAYTON 1, OHIO 
Use postpaid cord. Circle No. 213 
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involved, we can assure you that 
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HOW 


Diameter range of standard 
honing tools: 4” to 25%”. 


send for five informative 


September, 1957 


The piece requires a .0002” hole tolerance plus perfect alignment, roundness 
and straightness of both holes. 


The best process for this tough job was Sunnen Honing. The Sunnen Honing tool 
hones both holes simultaneously . . . the workpiece is self-aligning on the 

tool. The one honing operation guarantees alignment, identical size and 
controlled surface finish in both holes. 


Sunnen Honing eliminates the problems you have in machining tandem bores 
by other methods: clamping distortion; jump and chatter of long quills or 
boring bars; turntable alignment error; inconsistent finish produced by dull tools. 


Sunnen Honing easily holds tolerances to .0001”. . . requires no fixtures 
and assures low cost per part. Average honing machine installation with 
tooling is around $1,000. 


—_— 2s 


honing booklets 


\. CHECK READER 


oe SERVICE CARD 


Use postpaid card. Circle No. 214 


SUNNEN 


PRODUCTS COMPANY 


HONING 


7921-1 Manchester Ave. * St. Louis 17, Mo. 
Canadian Factory: Chatham, Ontario 


GRINDING and FINISHING 


7615 


19 


; 
— b ; % Ee, 
4 ai GRETA By : — 
4 a fi; . . yo " 
P as * ~ , See ' ~ . , 
oS ae co / SS Py 
os aa 2a i *. Mi eine, Sa 
. en.) . 2 aly a net . — eae | ; 
“» @ = a ee SS — . 9 
aa —— ¥7 y | 
a. ae s =. oa 4 
ae Fe . i, ae 
», f r h a ce ” 4 a s ‘ 
™ x . f . %: & : ul at “i \ 
g Ds 4 oa . 7 3 %. = y 
Shue P J a q i. * 
~ Xk = : 
Re : 3 * : B 4 - ~ ae, a a 
~ a ” a J . , ; 
__ ; LS ; a — -* a . x 
Ma WOULD YOU PROCESS THIS TANDEM BORE JOB? 
© 
@ — = 
a — H 
_—s J! 0) 
—F™ 
~ TR 
a | 
Wa 
. WRU 
Dm Wlentounn Se eel 
s 
= | : a 
es 
Po ee | 
; : bo i; i aes cs Big or 


ag ele ie: 


A wheel for every job... 


For every surface grinding job . . . whether tough as copper 


or fragile as glass .. . there’s a Blanchard wheel that’s best. 


Blanchard grinding wheels, for use on Blanchard Surface 
Grinders, are made in cylinder, segment and sectored types. By 
selecting from a variety of vitrified, resinoid and silicate bonds 


and a number of different abrasives, Blanchard is able to make 


exactly the right wheel for every surface grinding job. 


Precision duplication in the manufacture of every Blanchard 


grinding wheel assures you of identical results on all materials— 


regardless of finish or stock removal required. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U. S. A. 


PUT IT ON THE CULL 


THE BLANCHARD MACHINE COMPANY 64 State st., Cambridge 39, Mass. 


Gentlemen: Please send me free copies of “Blanchard Abrasive Wheels and Segments” and 
“The Art of Blanchard Surface Grinding” (3rd edition) 


NAME. 


STREET. 


FIRM 


CITY 


ZONE____STATE 


Use postpaid card. Circle No. 215 
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13 stacked impellers are avto- 
matically indexed and the form 


ground in 6 separate positions. 


After each impeller stack is 
ground, wheel is dressed at uni- 
form peripheral speed with dic- 
mond normal to surface. 


aN 
& 


Hoglund Model 38A Dresser fea- 
tures computed master contour 
template, 10 to 1 inclined plane 
cam reduction, diamond cooling 
during dressing. 


September, 1957 


boosts impeller grinding 
rates — improves 
pump performance 


This impeller is typical of the countless form grinding applications where 
the accuracy initiated by Hoglund Contour Dressers enables both 
product and production improvement. 


A Hoglund Model 38A Dresser, installed on a 12x40 surface grinder helped boost 
production 40%, improved tolerances, and lowered surface finish 

from 20 to 9 microinches. Combined high accuracy and high production are assured 
because: a) all Hoglund templates and ratio cams are 

individually computed to the job; b) only with the simplicity 

and ingenuity of inclined planes can you sustain accuracy and automaticity. 


Over 120 different types of Hoglund Contour Wheel Dressers are 

now in service — enabling “tenth tolerance’ contouring of intricate forms heretofore 
impossible to grind. They’re adaptable to all types of grinders. 

If you are grinding simple or intricate forms, you will want the whole Hoglund 

story in Hoglund’s new technical brochure. Let Hoglund engineers 

recommend a suitable solution to your problem. 


HOGLUND 


ENGINEERING & MANUFACTURING CO., INC. 


337 Snyder Avenue ° Berkeley Hts., N. J. 
eS 
Send for brochure ee 
on solutions to 
tough profil- Address — 
= City SS State 


Use postpaid card. Circle No. 216 
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USERS OF THE 


Litho 


TEST COOLANT DILUTIONS 


If your coolant dilution is too lean, 
you run the risk of rust; if it is too 
rich, you get stickiness and, what is 
more, you are wasting coolant and 
throwing money down the drain. 
Without checking, it is easy to throw 
your balance off as much as 50%. 
A regular laboratory analysis takes 
a good deal of time, but with this 
“concentration kit”, users of the Lu- 
sol Line of coolants get the answers 
in 60 seconds. That’s why users of 
Lusol products have no trouble in 
maintaining correct dilutions, and one 
good reason why they always get bet- 
ter results, greater machining accu- 
racy, longer tool life, longer produc- 
tion runs. Investigate this unique and 
important control feature. A demon- 
stration is yours for the asking. 


Are you guessing ? 


@ What coolant “mix” do you require? 
20 to 1, 50 to 1, 100 to 1? 


@ Are you maintaining this dilution? 


e This kit gives the answer to users of the 
Lusol Line in just 60 seconds. 


e Let us demonstrate in your plant. 


Send today 
for 16 page 
descriptive 
booklet 


F, E. ANDERSON OIL COMPANY, INC. 
BOX 218 PORTLAND, CONNECTICUT 


Use postpaid card. Circle No. 217 
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Industry Observer .. . 


the day of the completely automa 
tic factory isn't too far ahead. Th 
| present state of development o! 
automated equipment, with fully 
automatic quality control devices 
coupled with the growing field o! 
automatic assembly, makes the 
whole thing a much more practical! 
concept. It’s nearer than you might 


think. 


@ Operations Research—the tech- 
| nique of applying mathematica! 
analysis to operating problems in 
business and industry-—te moving 
in to the complex realm of adver 
tising with its computors and scien- 
tists. We wonder if they're really 
serious when they think they can 
analyze our wives’ buying motiva- 
tions. It looks bevond ‘mathe matics 
to us. 


@ With this issue we welcome to 
our staff a new field editor, Darrell 
Ward. Coming to us with a fine 
technical and writing background, 
Darrell will be calling on many of 
you as he extends the coverage of 
GRINDING AND FINISHING to include 
even more industry operations and 
on-the-spot stories. 


=, 
} | 
| ) | 
} } | 
| | "| t 
tl} ty | 


“That drawing will explain every- 
_ thing completely . . . These draw 
ings will explain that drawing.” 
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go Faster, cooler grinding 
with heavier cuts 


Exceptional for tool and cutter sharpening and horizontal surface 
grinding! Performance convincingly proved on tool-room 
grinders throughout industry. Unique single crystal formation 

of the abrasive cutting particles provides more stress-free cutting 
edges and permits cooler grinding, deeper penetration 

and better finish. Use SA Borolon wheels on your grinders. 

Get bulletin ESA 272 for details. 
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double housing 
WAY GRINDER 


WAY GRINDER 


for accurate [peo 


Note convenience 


; grinding of ag °F all controls. 
V's, Flats” 


Substantial 
Savings. | 
(up to 50%) 
over previous 
methods. 


e Fully hydraulic table and 
cross-feed drive. 


2 ] Independent spindle operation. 
€ Massive over-all construction. 


O Rapid traverse and fine feed 
adjustment. 


O Quick setting device for 
spindle heads. 


Rear view of — © convenient operator controls. 
HILL double housing 
WAY GRINDER. 
Table width — 24” 
Table length — 72”. 
Also built in 
other sizes. 
Complete details are 


given in Bulletin HWG. 


© One-shor lubrication system. 
© Telescoping and tape 


way covers. 


if © Magnetic chuck 
=) = (optional). . 


Permanent 
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1209 WEST 65th STREET e e CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © ALSO MANUFACTURERS OF “ACME” FORGING 
THREADING @ TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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The Know-Why of Automation 


Probably nowhere in American technology is our 
vaunted “know-how” more apparent than in some of 
the latest achievements in automation. 


But as fine as that know-how is, have we acquired 
a commensurate amount of “know-why” to go with 
it? Do we fully appreciate the implications of auto- 
mation, especially in terms of its effects on indus- 
trial workers? 


Having seen some of the latest innovations in the 
field of automatic handling and control in Ford's 
new Sterling plant, which you'll find described in 
a feature article in this issue, we'd like to comment 
on some of the implications of the current breed 
of automation. 


It’s encouraging for us to see that the very latest 
automation techniques have gone a long way to- 
ward freeing the worker from a role of slavery to 
the mechanical pace of a machine. We've gotten 
accustomed in past years to seeing human opera- 
tors feeding parts to automatic-cycling machines, with 
no relief from the resulting monotony. In many cases, 
the machine would be equipped with the finest in 
automatic size control devices and cycle controls which 
enable a relatively unskilled operator to turn out 
good parts. But still, he’d have to move parts into 
and out of the machine with dulling regularity. Was 
this destined to continue forever? Would the oper- 
ator forever be regulated by the machine pace, how- 
ever “normal” a pace it might be? 


September, 1957 


The machine designers are firmly answering, “No!” 
The operator needn't be pace d by the machines, say 
their new designs, which incorporate automatic han- 
dling equipment and automatically regulated parts 
banking. 


It takes an extremely sophisticated mechanism to 
do the job human operators have been doing in load- 
ing and unloading parts. That's why such mechanisms 
have been slow in coming. 


The stem pinion grinders at Ford represent the 
crossing of a tough hurdle—the automation of a deli- 
cate operation on a part that’s extremely hard to 
handle. We think the operation is an industrial mile- 
stone. 


The operator can view a machine like that in an 
altogether different frame of mind. Almost as a fel- 
low worker, rather than an indifferent taskmaster. 
His skill at diagnosing troubles in the machine and 
correcting them can be applied without the nagging 
need to keep feeding parts to the monster. Its com- 
plicated mechanisms draw the best in analytical ability 
and skills from an operator. In this measure it re- 
stores an element of skill to a job from which it was 
taken just a few years ago by automatic sizing. 


These are surely worthy goals of automation. We 
hope American industry will incre asingly see the vital 
importance of “know- -why” as well as know-how. 


Jack Kenyon 
Managing Editor 
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VULCANITE REGULATING WHEEL 


3 Molding Methods make 
““U.S."’ Wheels the pace-setters 


In ordinary construction 
(multiple ply), plies vary 
slightly from each other. 
Very often this causes 
variation in hardness 
across face of wheel. 


| 
| 


Unmatched . 
‘Uniformity — 


8 
es But in U.S. Regulating 
Wheel, the one-ply 


4 “wrap-around” construc- f 
tion assures uniformity 
across wheel face. / 


“2 


4 
4 
4 


ORDINARY WHEEL 
“U.S.” WHEEL 


The integral web in 
ordinary wheel absorbs 
part of molding force. 


Molding 


In U. S. Regulating 
Wheel, there is always 
full molding pressure on 


( — usable portion of wheel. : er: 
usable portion ) Coral 
of wheel usable portion 
ant “ of whee/ 


ORDINARY WHEEL “U.S.” WHEEL 


_ Pressure 


Most methods of arbor 
hole preparation do not 
permit a closer. clear- 


ance than .005 
“U.S."" method involves : : ie. = by 
casting a material. Its bate 
cast smoothness and Clearance < 
foe Ms See] natural lubricity permit e as 
tities So rnkey the closer arbor clear- pre?” 
ytete were ance of .001”. Result: * Ed: 
vas & far less chance of the 
2 ISS. * wheel shifting under 
, high grinding pressure— 
the wheel can be 
mounted and demounted 
ORDINARY WHEEL very easily. “U.S.” WHEEL e 
For 
par 
, , ;, : . : :; Mic 
Years of careful study of customers’ needs re- hold size better. Yet, U.S. Vulcanite Regulating i 
sulted in creation of this U.S. Vulcanite Regula- Wheels cost no more than ordinary wheels. ame 
. ’ ° ° “_ ° ° , 7 ec 
ting Wheel. It has high resistance to wear, and Write to Grinding Wheel Sales Department, Zz 
. . ° . ° r Cc 
precisely the right degree of traction and cushion. United States Rubber, 4300 New Haven Avenue, ie 
Less infeed is required, enabling the operator to Ft. Wayne 4, Indiana. to } 
Sten 
Mechanical Goods Division pais 
- join 
nite ares M3 @Qr |v. 
SEE THINGS YOU NEVER SAW BEFORE. VISIT U.S. RUBBER’S NEW EXHIBIT HALL, ROCKEFELLER CENTER, N. Y. | 
wr 
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AERIAL VIEW of Ford Motor Company's new Sterling Town- 


ship, Mich., chassis parts plant. Plant contains 1,800,000 
square feet of floor space, employs more than 6,500 persons. 


Automated Grinding 


at Ford Sterling 


by Jack Kenyon, managing editor 
as told by Max Winter and 
Edward Moran, Ford Motor Co. 


e Manufacturing operations at 
Ford Motor Company's new chassis 
parts plant in Sterling Township, 
Michigan, include some of the 
most highly automated grinding 
operations in the country, as evi- 
denced by the stem pinion opera- 
tion on our front cover and others 
to be described in this article. The 
Sterling plant produces rear axle 
assemblies, drive shaft and_ball- 
joint front suspensions for Ford, 
\iercury and Edsel passenger cars, 
as well as similar assemblies for 
Ford trucks. 


September, 1957 


Ford decided to build the new 
plant about three years ago when 
a new line of chassis parts designs 
was proposed. In the resulting new 
processes in the Sterling plant, ma- 
terial handling and other automa- 
tion devices have made the facility 
one of which the corporation is 
justly proud. The plant was com- 
pleted in September, 1956. It con- 
tains a total of 2000 machine tools, 
1200 of which were purchased new 
for the facility, the balance brought 
from the company’s former Mound 
Road plant which produced similar 
parts. 


As at other new Ford plants, 
every spot where automation has 
been used was subjected to thor- 
ough analysis. To be worthwhile, 
the installation had to produce re- 
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sults in terms of improved quality, 
maximum efficiency, better work- 
ing conditions or greater safety. 
Ford has realized the automation 
of processes in the Sterling plant 
for which the automotive industry 
has been shooting for quite a while. 
Transfer processes are very much 
in evidence, as are automatic as- 
sembly machines. 


Maintenance demands of an 
operation as large as Ford Sterling 
are of great importance, especially 
when so much of it is highly auto- 
mated. In the new plant, requests 
for maintenance service are sent 
out by a central telautograph sys- 
tem to sub-stations throughout the 
plant, quickly bringing mainte- 
nance crews to the scene of trouble 
areas. 


27 


~——_ a te — Pa ed % _ " . - 
= —— y aan a. ine —_ S. ¢ : ai te’ I 
¢ . " . . s ~ . ‘ 
=> eae a dior rinding 
pS oe a Eee ee, = as 
a ’ an eo > an 4 ’ ag? am : > ‘ ved 4 ~ . _ l 
| - ~* S ~ “aid -— — —ae me : el ee . — ‘ 
* —_ - o 4 2 
| Oe eee , “er a © eg inishing 
’ aoe i ies * ge a SES 5 
- , =", es -Staae : : Sage - - Se a as fe 
3. - < ; —_—_ — =, 2 Rage = Ray SSS SS - 
: ag ee ee LO Se Pe 
a ~ s ee Pe art gf ose = * —— ~ -* a ae ot Tee ‘c = > 
a A _ | canta. i 2 » a i a xd =: . : a = ~~ _ a . a 
’ =< ri = ae Re Site > . vs . 4 ire ; 7 * > . * ~~? . = : - 
~~ ae 2. le ee ee a » Mak 
e ; * = ae i 4 : *, > . . ‘. » > =< a> 
. - = ?. “9 rb — ‘ — ie - P » . 
. a q . a - - <_ end > = o~— » > > = a. —  e 
— aS . . ee _ a So — —— —. = “ ~ aS a et © 
“se is 2 a Set 
— s — > - ? i > oi , . an 7 a ei we : 
4 - i ? — a <- a 3.4 , Phe . Ps Sh = 4 
be  F-.., - oo a —> <—* 
— os ' ss “= : ’ - ‘a * oes — ef 
— : S.-i = Pa AF go 6 a ate aa 
~ sr ag etl | Pp P a caine 4 
> ri ih — ‘ . ee ee —— Se ; 
. —“ a —— Zan ; a 
. “t= —_ 5. a . i Ae 
= a 
- >» 2) ee : eo es Fe =e Po ee ~ Re | 
Ser ae . 
oe ~~ : were x . Ps aa 
| ager Fe SS r | en | SBR 
z mal = sb ft a . nts 2 ro — > —~ ‘ - 
in a a =. ad a” a aaa Sea, ~y < i | 
a <. a — oo oe ei tee  . a a Ry 
a - om: ictoat 2 # Ms = — f PA eats ost ; E ~ . ues ; , 
— ; ~~, : 
ee 
Ps ee a 


FULLY AUTOMATED angular head grinder for the green grind 
of two diameters and thrust face of stem pinion as it comes 
out of automatic Fay lathe operation. Machine cycles continu- 
ously without operator attention. Parts banking chute, right, 
feeds pinions to rotary indexing load-unload carrier. Before 


Automated Grinding At Ford Sterling . . . 


Complete Automation 
of Stem Pinion Grinding 


One operation sheet in the proc- 
essing sequence for the stem pinion 
in the Sterling plant is labelled 
“Green Grind, Spline and Bearing 
Diameter and Thrust Face.” Thus 
concealed in prosaic wording is one 
of the most fully automated center- 
type grinding operations in this 
country, the subject for our front 
cover photograph this month. 

The operation takes place at the 
end of each of six Fay automatic 
lathe lines, where the SAE 4028 
steel pinions begin to take form 
from a rough forged condition. 
After rough and finish turning in 
the Fay lines, the pinions are 
placed in a gravity type parts bank 
feeding the green grind operation. 

The operation is done on a stand- 
ard two wheel 10 x 18 Cincin- 


nati angular wheelhead grinder 
equipped for “on-demand” auto- 
mated operation. Barring unsched- 
uled stoppages, it can operate con- 
tinuously, turning out good parts, 
for the life of the perishable items 
on the machine without operator 
attention. The grinder is equipped 
with automatic loading and un- 
loading, feedback control of axial 
positioning of the table and of 
diameter sizing, automatic wheel 
balancing and dressing, all of these 
performed without operator atten- 
tion. Every element of its automatic 
cycle is electrically interlocked 
with previous steps so that the part 
and the machine are protected 
from improper cycling. 

The gravity-fed parts bank pre- 
ceding the grinding operation has 
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grind starts, feedback gage-controlled actuator, immediately 
right of machine nameplate, positions machine table axially | 
with respect to grinding wheel, permitting accurate stock re- | 
moval from shoulder. Indicator panel lights, right, tell portion 
of cycle machine is performing. 


been made large enough to supply 
parts to the grinder for a long 
period in the event of downtime 
on the Fay operations. In order 
for the grinder to cycle, there must 
be a part in the bank waiting to 
be ground, and an empty place on 
the grinder’s discharge conveyor in 
which to put it after it’s ground. 
The parts are positioned between 
the machine centers in a ready 
position by a rotary spider type 
loading device which remains sta- 
tionary during the actual grind. 
The first thing that takes place 
is the advance of the _tailstock, 
which carries the part into the 
headstock chuck. The headstock 
chuck is unique in that it is de 
signed for automatically gripping 
the part on its pilot diameter as 
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rotation starts, disengaging at the 
completion of the grind by mo- 
mentary reversing of headstock ro- 
tation. 

Since this operation involves 
grinding against a shoulder, and 
because it is impossible to hold the 
center depth on the part to suffi- 
cient accuracy in the preceding 
operations, the grinder is equipped 
with an automatic gage-controlled 
axial positioning device to locate 
the part very accurately with re- 
spect to the grinding wheel before 
the operation starts. This is done 
by means of a feedback controlled 
gage which contacts the thrust face 
to be ground, signalling the table 
traverse control until the correct 
position for the start of the grind 
has been established. Then the 
hable is automatically clamped un- 
til completion of the grind. This 
axial positioning insures that the 
face is always cleaned up, remov- 
ing the specified .005-inch of stock. 

Following table positioning, the 
air-operated size control gage cali- 
per swings into position and the 
grinding cycle of fast approach, 
fast feed, slow feed, and retraction 
on reaching finish size is carried 
out. Cycle time for this phase of 
the operation is maintained con- 
stant by a device working in con- 
junction with the size control 
gaging unit. Its basic function is 
to reduce to an absolute minimum 
the time spent “cutting air” be- 
fore actual grinding proceeds. 

When final size is reached and 
the grinding head retracted, re- 
verse rotation of the headstock 
frees the part and enables a strip- 
per arm connected to the footstock 
to strip the part from the chuck 
prior to unloading. Retraction of 
the footstock completed, the part 
again rests on the load-unload 
spider, which takes it to the dis- 
charge chute. The machine table 
returns to “home position” after 
each grind cycle in preparation for 
axial positioning for the next part. 

Stock removal for the grinding 
operation is .010-inch on the spline 
and bearing diameters, and .005- 
inch on the thrust face. Wheel 
which grinds the spline diameter 
is 27 x 1% x 12, with the specifica- 
tion A36-K6-V, while the other 
wheel is a 30 x 2% x 12, A60-K6-V. 
Coolant is soluble, in a 24:1 con- 
entration. 
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AUTOMATIC THREE-RATE infeed attachment on angular wheelhead grinder com- 


pensates for wheel dressing and wear to maintain proper size control of finished parts 


in response to signals from feedback gage. 


MUST RUN TRUE 
BEFORE HARDENING - 
WITHIN .0003 T.1.R. 


REMOVE .005 * .0005 
FROM THIS FACE 


. 
we 


MAX. RUNOUT BEFORE HARDENING 
CHECKED FROM CENTERS .001 T.1.R. 


ROTARY SPIDER ports carrier brings pinion into position for pickup by machine 
centers. Note limit switch which signals presence of part. On completion of grind, 
rotary carrier takes part to gravity chute, picks up new part from incoming ports bank. 
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LINE OF ELEVEN Bryant internal po in the bearing cup 
sequence are served by overhead parts chuting. 
machines cycle at own optimum rate, independent of others. 


Individual 


AUTOMATED GRINDING AT FORD STERLING 


Integrated Grinding Line 


Parts are fed into chutes faster than grinders can normally 
use them, to insure positive supply with no waiting by ma- 
chines. Roving setup men change wheels, turn diamond dressers 


Produces Universai Bearing Cups 


Complete automation of the grind- 
ing line producing universal joint 
bearing cups is accomplished by 
linking seventeen grinders with 
fully automated parts handling de- 
vices and storage banks for parts 
in process. The parts handling sys- 
tem developed for the Sterling in- 
stallation carries the small cups 
through three basic processes—OD, 
ID, and face grinding—at an overall 
gross rate of 3000 per hour. Ma- 
chines connected by the system are 


three Cincinnati No. 2 thrufeed 
centerless grinders, eleven Bryant 
2209 internal grinders, and two 
16A2 Blanchard grinders. Provision 
was made for independent feeding 
of parts to each of the Bryants, and 
a minimum storage of 10,000 parts 
between all sections of the system 

To feed all these machines effi- 
ciently and reliably, the line was 
divided into three sections, each 
section served by its own parts 
handling facilities. For the OD 


grind, three No. 2 Cincinnati cen- 
terless are arranged in series, to 
avoid multiple passes of the work 
through the same machine. The 
first machine handles the rough 
grind, the second a_ semi-finish 
pass, and the third brings the race 
to finish size, within limits of 
.0003-inch. Total stock removal on 
the three centerless operations is 
approximately .010-inch. Stock dif- 
ferences on the incoming parts are 
remarkably low because of the pre- 


Grinding sequence on bearing cups... 


Operation sketches at right show the processing steps in the 
fully integrated grinder line which produces universal joint 
bearing races from turned blanks. 1, 
pass through three centerless grinders. 2, grind face and ID 
of cup, forming the roller race of the part with slightly crowned 
bore. 3, grind closed face of cup on specially fixtured Blanchard 
grinder. 4, grind opposite face. 


part OD is ground in 
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AUTOMATIC HANDLING setup at beginning of bearing cup grinding line. Parts are 


dumped in bulk into large hopper, left, which keeps cups at a specified level in vibra- 
tory hopper before they are fed into delivery chute to machine. Thrufeed device main- 
tains parts flow up to 50 inches per minute to first of three centerless grinders. 


vious processing steps Ford uses to 
form these parts. Inste ad of being 
produce doe ntirely on automatics 


' from bar stock, they are made by 


BEES 


¢ 


forming sheet me ‘tal blanks in a 
press operation, then turning as 
the necessary reliefs and chamfers 
on automatic chuckers. The parts 
are carburized to a case depth of 
.030-.040-inch and a hardness of 
Re 59-64 in a rotary carburizing 
furnace. 


The parts handling system for 
the automated grinding sequence, 
engineered by the KDI Corpora- 
tion, introduces the bearing cups 
to the first thrufeed grinder at 
a rate of 50 inches per minute 
or better, maintaining accurate 
squareness of face to OD. The 
feeder in turn is served by an inte- 
grated hopper supply sy stem. Parts 
are received in bulk by a four cubic 
toot storage tank with a capacity 
of 16.000 parts. They are then fed 
by a vibratory trough controlled 
by a load limit switch floating on 


the parts which maintains optimum 
level in the hopper. From the hop- 
per, parts are fed with random 
orientation in a rolling position to 
a pneumatic elevator where they 
are forced through contoured 
chuting to the input chute of the 
Thru Feeder which supplies the 
centerless machines. The Thru 
Feeder is mounted on the grinder 
work rest support and moves with 
it when the wheel is dressed. 


After the roughing pass, using 
an AS0-K12-VH_ centerless wheel, 
the cups are conveyed to a storage 
bin for the semi-finish grinder, fed 
through and brought to the third 
grinder for the final pass. After 
the finish grind on the third Cincin- 
nati, the parts are conveyed to the 
receiving bin for the second section 


(next page, please) 


LOADING TABLE arrangement of second 
Blanchard. Ports stream tangentially onto 
rotary table, left, before pickup by mag- 
netic chucking table of grinder. 


THRU FEEDER device introduces cups to 
first of three centerless grinders. 


FIXTURE TABLE of first Blanchard in 
bearing cup line. Parts are positioned 
cup side down onto magnetic fixture pins. 
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Automated Grinding At Ford Sterling . . . 


of the line, the ID grind. 


Internal Operation 


Eleven Bryant internal grinders, 
Model 2209D, are arranged in two 
parallel rows and supplied by their 
own overhead parts handling and 
distribution system. From the bulk 
storage bin, via a vibratory trough 
to the vibratory feed hopper, the 
bearing _ are oriented with re- 
spect to the open face and fed 
through a gaging section of chuting 
to check for possible oversize parts. 
In this way the possibility of off- 
size parts jamming the system is 
eliminated. 


Parts are placed into the dual 
overhead chutes servicing the two 
rows of Bryants at a constant rate 
in excess of grinder requirements. 
Any excess cups fed into the sys- 
tem above the machine require- 
ments are re-circulated back into 


the initial storage bin at the head ° 


of the internal line. Individual es- 
capements from the main overhead 
chutes feed each grinder independ- 
ently, to provide for wheel changes 
and other machine servicing with- 
out interrupting the entire part 
flow. 


The grinding operation on the 
Bryant internal machines not only 
finishes the ID of the part, which 
is a roller race, but with the same 


internal wheel it cleans up a face 
in the bottom of the cup against 
which the bearing rollers side. The 
parts come down the feed chute 
and are picked up by an arm which 
loads them to a precise axial po- 
sition in the drawbar-operated dia- 
phragm chuck. 

Rather than being a straight in- 
ternal diameter, the ID of the bear- 
ing cup calls for a slight crowning 
effect on the race, with limits of 
.002 to .006-inch crown. The grind- 
ing wheel must be dressed thus 
to a concave form. Concentricity 
of the ID to the OD is held within 
.00l-inch total indicator reading, 
the size tolerance of the bore is 
held to .7845-.7855-inch. A 16 mi- 
croinch finish is specified on the 
ID, while the finish on the inner 
face is 32 micro. Dressing of the 
end of the wheel is necessary as 
part of the cycle as well as the face. 
The wheel on this operation is a 
3A-100M7-V22, operated at 35,000 
rpm by the Bryant high frequency 
wheelhead. 


Face Grind Section 


After ejection from the Bryants, 
the cups roll by gravity to a cen- 


tral return conveyor, which carries 
them to a storage bin serving the 
Blanchard pom ot of the face 
grind section. A vibratory hopper 
feeds the parts oriented open face 
down to the first of two Mode! 
16A2 two-spindle Blanchards. Fy 
means of a special feeding devic ., 
they are positioned onto vertic:| 
locating pins on the grinder tab e 
and held by magnetic clamping. 
The height and diameter of the 
fixture pins is carefully controlled 
to maintain accurate squareness of 
the face to the bore. 

The first Blanchard removes ap- 
proximately .012-inch stock fro: 
the back face of the part in a rough 
and finish operation. Parts are auto- 
matically ejected from the machine 
after their pass under the grind- 
ing heads to a hopper serving the 
second Blanchard. 

In the second face grind, the 

arts are fed open face upward to 
the table of the grinder for final 
sizing. 

Parts are automatically ejected 
from the second Blanchard to a 
takeaway conveyor which takes 
them to a wash and dry unit. From 
the wash unit, finished races are 
discharged directly into a 10,000 
part storage bin for transfer to as- 
sembly operations. eee 


MUST RUN SQUARE WITH SERRATION P.D. & 
1.7465 
1.7455 


DIA. WITHIN .002 T.1.R. 


PITCH LINE RUNOUT WITH 


_-—— 1.7465-1.7455 DIA, MUST 
 - NOT EXCEED .005 AFTER 
-— GRIND 


REF. 


Chucking grinder operation on side gear . . . 


TOOLING CLOSEUP, left, shows special diaphragm chuck which 
grips side gear for hub and face grinding operation on Cincin- 
nati chucking type grinder. Operation is automated, with auto- 
matic loading and size control. Alignment pins on chuck in- 
sure that part is held for concentric grinding of hub with respect 
to pitch diameter of gear teeth. Locater pins engage gear teeth. 
while expanding collet grips splined hub ID. Stock removal in 
operation runs .010 on hub OD, .005 on shoulder. 
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Rear axle grinding ... 


1 |] 
SPECTACULAR MULTISURFACE OPERATION on rear axle di H 
. : i 
uses twin opposed-wheel angular head grinder for heavy stock | 
removal. Electric gage sizing controls machine infeed, final 
port size. Diameters ground in this operation must run con- 
centric within .002-inch TIR. Shaft is SAE 1038 steel forging 
with hardness of Re 40 minimum on ground diameters. 
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Ls 1.505 
1.5303 


1.5325 


| 1.5319 
TAPER MUST NOT EXCEED 


IN REAR AXLE operation, wheel at left 
grinds bearing and oil seal diameters 
with adjacent shoulder, while wheel at 
right grinds pilot diameter and broad face 
of flange. Grinding wheel for bearing and 
oil seal operation is a 36 x 2% x 20, 
3A-80L6-V2. Flange face and pilot di- 
ameter are ground using a 36 x 134 x 20 
wheel, A-461-L6-VA. 
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CHICAGO STEEL SERVICE'S new wet- 
process abrasive cutting machire, 
with capacity for very large plu'es 
up to 3 inches thick. Capacity itse!: is 
an important selling point, since {ow 
stainless users are equipped to pr a- 
chine pieces this size. Unit has two 
40 hp heads mounted on crossrai! at 
right angles for longitudinal and cross 
cuts. Though machine was designed 
for wet cutting, company installed its 
own 4000 gallon recirculating wo er 
tanks (against wall, right) to insure 
adequate flow. Leveling adjustment 
device for machine's longitudinal 
rails, an important factor in proper 
operation, are built into steel support 
piers. Piers were fabricated in Chi- 
cago Steel's shop. 


How a Chicago stainless distributor uses 


Wet Abrasive Cutting 


Selling more stainless steel was the motiva- 
tion which called for installation of a large 
Ty-Sa-Man rail-mounted abrasive cutting ma- 
chine in the plant of Chicago Steel Service 
Company, one of the country’s largest stain- 
less distributors. By offering its customers 
stainless plate of any analysis, custom-cut to 


close tolerances, the company keeps its cus- 


tomers from worrying how they're going to 
machine and finish huge flame-cut plates in 
limited shop facilities, or saves others the pro- 
hibitive expense of having a fussy analysis of 
bar stock rolled at the mill, just to get a small 
order filled. The operation is being carefully 
evaluated by Chicago Steel Service, and re- 
sults to date are very promising. 


SUPERIORITY OF ABRASIVE CUT (right) over flame cut 
(left) in this 1% inch stainless plate shows why Chicago 
Steel Service went to abrasive cutting for better customer 
service. Abrasive cut was made in three passes. First is 


a light scoring or guide cut, about %-inch deep. Light 
feather-edge burr resulting from abrasive cut can be 
flicked off with finger. Company is shooting for ultimate 
accuracy of plus or minus 1/32-inch. 
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CONTROL CONSOLE on operator's 
“pulpit’’ of Ty-Sa-Man machine 
travels with crossrail as longitudinal 
cuts are taken. Feed rates of machine 
are variable, driven by long feed 
screws or rack and pinion. Cutting 
spindle speed is fixed at 1600 rpm. 


| RUBBER AND RESINOID bonded 
_ wheels are being evaluated in exten- 


sive test program by ‘‘Scotty"’ McNeil, 
superintendent of Chicago Steel Serv- 
ice's warehousing operation. Record 


' of every stainless plate-cutting job is 
_ kept, with intention to standardize on 


one wheel specification for thick 
plates, another for thin ones. Marked 
variation in wheel performance has 
been noted thus far, working with ma- 


| chine’s fixed spindle speed of 1600 


rpm. This gives 10,000 sfpm peri- 
pheral speed with 24-inch wheel. 
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ALIGNING AND CLAMPING large 
plates on table has presented prob- 
lems. Rough alignment is made by 
lining up plate with cuts in wooden 
2 x 4's of clamping table. Company 
anticipates using hydraulic clamps to 
reduce setup time. 


24-INCH CROSS-CUT WHEEL completes a cut. Wheel is rotated in direction 
analogous to “‘climb"’ milling. Wheels that are too hard will deflect under 
normal head pressure, cause wandering of pilot cut. Wheels with relief holes 
intended for self-dressing action and good for bar-stock cutoff, have generally 
proved unsatisfactory for stainless plate cutting. 


ABRASIVE CUTTING 


DATE OPERATOR # PL, THICKNESS FEET CUT 


LOCATE STOCK MOUNT CLAMP TIME NET SIZE # PCS, 


TIME CUTTING TIME TO REMOVE STOCK SCKAP & PARTS 


SCORE CUT DEPTH INDICATOR SPEED TIME 
2nd 2 

3rd 
4th " se: 
5th " ts 
6th " ae 
7th " - 

8th | sae 
9th “ : nae 
10th " : 


llth 
12th " anaemia 
13th " ' os 
14th " 
15th " 
16th 


WHEEL NAME CODE GRADE 


SPEED OD 


THICKNESS COs! 


WHEELS USED 


QUALITY OF CUT PIECES G B F DIMENSIONAL VAKIATICN 


NORTH END PLUS MINUS SOUTH END PLUS MINU CENTER 


WHEEL BREAKAGE # AT SPEED KER! -DEPTH 


HOURS WORKED BY HELPER ON THIS JOB AND WHY 


OTHER COMMENTS - 


CONTROL OF SPLATTER has been one & 
problem connected with wet cutting 
operation. Trick is to shield equipment 
adequately without restricting oper- 
ator's view of cutting head. Here 
longitudinal head nears end of cutting 
stroke on half-inch plate, with cross- 
head raised. Accurate right-angle 
cuts with no setup changes are pos- 
sible with twin-head arrangement. 
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1. HELP! | CAN’T STAND! 


—Never set spindle on end. nuts. 


2. DON‘T EVER operate a spindle with loose 


3. NO! 


NOT THE HAMMER!—Don’t 


Cver 


hammer on end of spindle for any reason. Blows 
are transmitted to bearings, causing failure 


What's involved in proper 


Care of Grinding Spindies 


@ It is said that the spindle is 
the “heart” of a grinding machine. 
Like the human heart, a spindle 
often is more taken for granted 
than properly maintained. It can 
develop numerous symptoms 
which call for serious attention. 
However, unlike the human heart, 
a spindle will not repair itself 
if you let it rest. It can only be- 
come worse with wear. 

Since a grinding machine is a 
precision instrument, one might 
well be surprised to see the disre- 
gard often shown for the heart of 
that precision instrument. As in 
the practice of medicine, this me- 


chanical heart requires expert care. 
The best medicine, of course, is 
preventive. The next best is a cure 
for an existing ailment. 

If a spindle is given the normal 
care it should have, its potential 
life might again be compared with 
the human heart. The bearings 
might just wear down after a long 
period of service—die of old age, 
so to speak. 

Unfortunately, this is not the 
case with many spindles. Prema- 
ture bearing failures often result 
from operating the spindle above 
the rated RPM. This is a sure way 
to heat the bearing, cause exces- 


sive wear, and possibly force out 
the packing grease to have the 
bearing run dry. 

At the pulley end of a spindle, 
there is the common problem of 
premature bearing failure from 
operating the pulley belt too tight. 
If the setup man or machine oper- 
ator is not thoroughly familiar with 
proper tensions on pulley belts, 
it would be a wise preventive meas- 
ure to see that he is properly in- 
structed, right away. 

At the business end of the spin- 
dle, there may be even more 
chances for bearing failure if the 
operator attempts to “hog out” the 
work, taking too much cut in a 
single pass. This might indicate 
impatience, ignorance, or plain 
carelessness. 

Misuse in operation of a spindle, 
however, is not the only source of 
problems. Accidents take a large 
toll. Mishandling, jamming a spin- 
dle into the work piece, having a 
quill break or freeze in a quill hole, 
and stripped wheel screw threads 


FIRST STEP in repair of precision grinding 
spindle at Bearings, Inc., is disassembly. 
Vise jaws are copper-jacketed to protect 
spindle. Repair men have to have the 
proper regard for shaft and housing toler- 
ances, and treatment of spindle takes on 
similarity to medical examination of hu- 
man patient. 
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4. DON’T EVER OPERATE with spindle 
out of line when grinding. That is, with 
centerline of spindle out of line with 
centerline of work. 


5. OHHH—THOSE LACINGS!—Don’t 
use laced belts. The vibration they cause 
makes it impossible to obtain the best 
finishes on the work, as well as actually 
causing bearing failures through pre- 
loading. 


The grinding spindle, at the heart of the preci- 


sion grinding operation, deserves the best of 


care. Here are some tips from Bearings, Incor- 


porated, which will help you get the most from 


this vital component of your machine. 


are relatively common accidental 
failures which lead to expensive 
repairs. 

Still another cause of failure 
seems to be more or less widely 
ignored in some shops. This is the 
attention required for proper stor- 
age technique when a spindle is 
out of service for an extended 
period. A spindle should neither 
stand on end nor be left too long 
in a horizontal position without 
occasional rotation to relieve the 
constant stress in the bearings. 

A few “DO NOTS” offered by 
Bearings, Inc., Cleveland, are 
pointed up in a unique reminder 
chart packed with repair jobs sent 
out from this company. The car- 
toons from this chart reproduced 
here are well worth a few minutes 
serious study and diligent appli- 
cation of their suggestions in the 
future. 

Occasional spindle problems oc- 
cur in spite of all efforts to avoid 
them. Should “preventive medi- 
cine” fail to keep valuable equip- 
ment in operation while expensive 
down time threatens, the sécond 
best measure is prescribed: cure 
the existing ailment. 

This is easier said than done. 
An inexperienced repair man might 
tickle your precision instrument 
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with all the lust and ignorance of 
a genuine punch-and-hammer ar- 
tist. Later complaints are likely to 
be attributed to faulty precision 
bearings. 

Past experience has proved that 
in most such instances, it was not 
the fault of precision bearings 
when repairs failed to cure the 
spindle problems. More often, it 
was incorrect bearings being used 
in the first place. Sometimes the 
bearings were not mounted cor- 
rectly, the shop conditions were not 
favorable to precision repairs, or 
the repair man had little regard for 
proper shaft and housing toler- 
ances. 

All this comes from a naive be- 
lief that the replacement of bear- 
ings will cure most troubles. That 
is far from the truth. Perhaps, it 
is the least of the complex details 
involved in correct diagnosis and 
repair of spindle troubles. 

The correct procedure is very 
much like the examination and 
treatment of a human patient 
whose symptoms might indicate 
any one of a number of troubles 
to the practiced diagnostician. A 
spindle must be carefully disas- 
sembled and all parts carefully 
cleaned for inspection. The pre- 
liminary examination makes obvi- 
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6. UGH! TOO TIGHT!—Bolts should be 
no tighter than amount required to pre- 
vent turning of spindle body in bracket. 
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7. NOT YET!—Don’t tighten up quills 
when placed in hot spindle. Wait until 
spindle cools to same temperature as 
quill, 


ous the need for replacement of 
any damaged parts. 

Re ‘building of the spindle should 
be done under ideal conditions 
with precautions against abnormal 
humidity, temperature, and dust. 
Particular attention should be 
given to the shaft, housing, spacers, 
and locking nuts. If the spacers 
and locking nuts are not square 
they will additionally pre-load the 
bearing or distort the shaft. 

Replacement bearings must be 
carefully selected for correct pre- 
loading. But, the problem may not 
be in the bearings at all. Bearing 
seats may be worn. New bearings 
won't he ‘Ip this situation unless the 
shaft is restored to accurate size. 

The shaft must be checked to 
insure proper tolerances at all bear- 
ing surfaces. They may not only be 
undersize from wear but may also 
be out of round. Shaft shoulders 
must be square to bearing surfaces. 
Quill type shafts should be checked 
with master quills for runout. 
Wheel screw threads must be clean 
and undamaged. In many in- 
stances, badly worn shafts can be 
rebuilt at a considerable savings, 
but where shafts cannot be sal- 
vaged properly, they should be re- 
placed. 

Housings must be checked against 
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BEFORE—ALL PARTS are carefully laid out. 


AFTER—SPINDLE parts ready for reassembly. 


Care of Grinding Spindles .. . 


ABOVE, TEMPERATURE check on recon- 
by ditioned spindle. Below left, shaft checked 
. for runout. Below right, speed test. 


wear on the ID, and shoulders for 
squareness. All spacers should be 
checked for squareness and paral- 
lelism. The same applies to locking 
nuts and slinger. 


Correct fitting is only one factor 
in bearings. They also must be 
selected for the proper operating 
speed of the spindle to insure maxi- 
mum spindle rigidity. Before as- 
sembly, bearings are cleaned and 
blown out with clean, dry air. 
Sealed units are hand packed with 
special spindle lubricant. Over- 
lubrication can cause a block, or 
a hot spindle. 


Bearings often can be mounted 
in different ways, depending on 
the construction of a spindle. 
Therefore, they must be carefully 
reassembled and mounted cor- 
rectly. 


This does not complete the job. 
A spindle cannot be reinstalled and 
run on production work immedi- 
ately after repairs without the risk 
of further damage. The newly re- 
paired spindle must be “run in” 
with a variable speed drive, gradu- 
ally worked up to full RPM with 


La 


close observation of speed and run 
ning temperature. 

A final check should prove the 
running truth of quill and pulley. 
The last mechanical repair should 
be balancing to insure against vi- 
bration in the repaired spindle be- 
fore it is put back into service. 

Few maintenance or repair shops 
are properly equipped to handle 
this kind of job. Those which are 
may still sacrifice desired precision 
for the expediency of saving time 
or trouble. That is why many spin- 
dle problems have been falsely at- 
tributed to bad precision bearings 
instead of bad precison repairs. 
That is why a complete spindle 
repair service was set up at Bear- 
ings, Inc. 

While many will agree that the 
spindle is the heart of a grinder, 
they seem to overlook the fact that 
this mechanical “heart” is very dif- 
ferent from its equivalent in hu- 
man anatomy. It can only become 
worse with wear and misuse. Give 
your spindle the care it deserves. 
Second to this, see that precision 
repairs are made under the prac- 
ticed eye of an expert. @ @ @ 
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When the right conditions of abrasive, 
fluid and machine settings are used, 
titanium grinding is generally no more 
difficult than most steel grinding jobs. 
Here are results from Thompson Prod- 
ucts’ manufacturing research studies of 
belt polishing, internal grinding, and 


form grinding operations. 


Titanium Grinding 


By L. C. Hays, staff industrial engineer 
Manufacturing Research Department 
Thompson Products, Inc. 


@ Titanium grinding has pro- 
gressed rapidly since first attempts 
were made several years ago. When 

titanium metal became commer- 
cially available, the fabrication 
techniques used on steels and other 
metals were applied to finish it. 
When steel grinding procedures 
were applied to titanium grinding, 
results were generally unsatisfac- 
tory. In most cases, more abrasive 
was removed from the grinding 
wheel than stock was removed from 
the titanium. Burning and smearing 
of the metal also occurred. These 
results showed that considerable re- 
earch would be required to grind 
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titanium satisfactorily in produc- 
tion. 

The main reason for the unsatis- 
factory results on grinding titanium 
can be attributed to the great af- 
finity of titanium for other elements 
at high temperatures. Titanium be- 
comes chemically active at high 
temperatures and actually reacts 
with the abrasive grains of the 
grinding wheel. Unless the chemi- 
cal reaction can be inhibited by 
some means, the grinding wheel 
loss is high and the titanium be- 
comes burned and smeared. When 
proper grinding conditions are 
used, the chemical reaction is mini- 
mized and the grinding wheel loss 
results only from the mechanical 
action between the titanium and 
the abrasive grains. 


Whenever possible, the experi- 


GRINDING and FINISHING 


mentation required to set up new 
titanium grinding operations should 
be done in the laboratory on con- 
trolled tests. This is not always 
possible, but where time and the 
economics permit, the laboratory 
is the place to do most of the basic 
experimenting. Often the results of 
other experimenters or the results 
from other production operations 
can be used as a guide in setting 
up new production operations. Let's 
consider some of the typical jobs 
we have encountered on titanium 
aircraft parts. 


Belt polishing operations 

Belt polishing of titanium was 
originally performed with dry belts; 
however, frequent fires resulted. 
Belt polishing or grinding of tita- 
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nium should be done wet when 
possible. The danger of fires is ever 
present with belt operations on 
titanium, but with good housekeep- 
ing and care in setting up each 
operation, the danger can be mini- 
mized. Titanium dust is combus- 
tible and should not be allowed to 
collect. Cleanliness is a must and 
a routine should be established to 
keep each area policed. The clean- 
ing should include the dust collec- 
tor system with particular attention 
to the horizontal runs and bends. 
Wet collectors should be used on 
every production belt grinding 
operation. 


Figure 1 is a schematic of the 
fillet polishing of titanium jet 
blades performed as a hand opera- 
tion by female operators. The area 
being polished is in the section 
where the blade airfoil blends with 
the root section. In setting up the 
titanium operation, the belt speed 
was reduced from 6000 sfm used 
on the polishing of steel blades to 
1800 sfm. Even with the low speed, 
fires occasionally occurred and belt 
life was low. 


To improve fillet operation, a fil- 
let polishing machine was removed 
from the production line and in- 
stalled in the Manufacturing Re- 
search area. A variable speed at- 
tachment was installed on the 
polisher. Since sufficient scrap 
blades were not available for the 
tests, a set-up was designed and 


FIGURE 2 


made to use one-half inch round 
rods of titanium. By using the spe- 
cial set-up, the pressure between 
the test samples and the belts was 
held constant and approximated 
the operator’s hand pressure. Each 
test was run for a prescribed length 
of time and each test sample was 
weighed before and after each test 
to determine the stock removal rate. 
Surface finish measurements were 
made during each test. 

An experimental fluid for im- 
proving titanium belt polishing was 
evaluated on the fillet operation. 
Initially, the fluid was applied by 
dipping the belts and wiping away 
the excess. This expedient was 
used because of the unavailability 
at that time of a sprayer capable of 
spraying the polishing fluid. The 
viscosity of the fluid was 3600 sus 
at 100° F with a flash point of over 
400° F. Later in the project, a 
sprayer was designed and fabri- 
cated to spray the fluid. 

Figure 2 compares the stock re- 
moval rate for dry and treated sili- 
con carbide belts and _ treated 
aluminum oxide belts at various 
speeds on Ti 150A titanium. The 
220 grit silicon carbide belts were 
the standard production belts for 
the fillet operation. The aluminum 
oxide abrasive reacted with the 
titanium as the speed was in- 
creased, and above 3500 sfm, the 
stock removal rate dropped off. 
The treated silicon carbide belts 
continued to give greater stock re- 
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moval as the speed was increased. 
At 5000 sfm, the treated belts gave 
a 100% improvement in stock re- 
moval and a great improvement in 
finish over dry belts. Similar tests 
were also made on 6AL-4V ti- 
tanium where a 70% improvement 
in stock removal and a great im- 
provement in finish resulted. 

Figure 3 compares stock removal 
for dry and treated silicon carbide 
belts at 6000 sfm and treated alumi- 
num oxide belts at 3500 sfm. The 
abscissa on this slide is the accu- 
mulated wear. Figure 4 illustrates 
the type of finish obtained on 
titanium at high speeds. The left 
photograph shows the orange peel 
effect resulting from dry grinding, 
while the photograph on the right 
shows the good finish resulting 
from the use of a suitable fluid. The 
horizontal line was made by the 
stylus of the surface roughness 
meter. 


At the conclusion of the labora- 
tory tests, production tests were 
made with the belt polishing fluid 
using dipped belts and sprayed 
belts. With the production speed 
of 1800 sfm, a 33% improvement 
in belt life was seoliend. The spray 
process has now been installed on 
all our titanium fillet polishing ma- 
chines, and a reduction of 30% 
in belt costs has resulted. It is ex- 
pected that further cost reductions 
can be made by increasing the belt 
speed and by developing more ef- 
ficient polishing fluids. The dust 
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and fire problems have also been 
greatly reduced by using the 


sprayer system. W hen the operator 
installs a new belt on the machine, 
the sprayer is operated for a few 
‘seconds. The fluid applied during 
that time is sufficient for the life 
of the belt. 

The belt polishing fluid was also 
evaluated on the swirl polishing of 
titanium extrusion cones. Figure 5 
shows a schematic of the operation, 
where 60 grit silicon carbide belts 
were used to polish the extrusions 
prior to forging. Poor belt life and 
occasional fires were the principal 
problems. With belts dipped in the 
fluid, belt life was increased 35% 
and the spark intensity was greatly 
reduced. 


FIGURE 4 


Many belt polishing operations 
have been from dry 
operation to wet operation by using 
reservoirs beneath the belts and a 
sprayer applying a rust inhibitor 
and water solution to the belts at 
the back stand idler. These set-ups 
have reduced the titanium dust and 
fire problems. 


converted 


Internal grinding operations 


The second grinding operation to 
be discussed is the internal grind- 
ing of RC 130B titanium. On one 
production internal grinding opera- 
tion, the problem was to grind one- 
half inch holes to a total tolerance 


of 0.0003” for a hole length of 1%”. 
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To improve the operation, tests 
were made in an internal grinder 
to determine the best procedures 
to produce the desired hole dimen- 
sions. In production, the pieces 
were being ground with mounted 
diamond wheels, and production 
was low. Time was lost in truing 
the wheels because the wheels had 
to be indicated after installation. 
An internal wheel and a facing 
wheel operation were required in 
the same set-up. Thus the diamond 
wheels had to be removed after 
each operation was completed. Dia- 
mond costs were also high. With 
aluminum oxide wheels, the wheels 
were trued-up by diamond dress- 
ing. Figure 6 illustrates the results 
of the tests with two aluminum 
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oxide wheels at various ratios of 
work i.d. divided by wheel o.d. The 
grinding ratio is the volume of 
titanium removed per unit volume 
of grinding wheel used. For these 
tests a nitrite-type water solution 
was used with aluminum oxide 
wheels. Hole tolerance was held to 
0.0001” taper with no bell mouth- 
ing. On several tests, a taper was 
deliberately put into the work i.d., 
and no difficulty was experienced 
in removing the taper. The result- 
ing surface finish was eight micro- 
inches. As the grinding wheel di- 
ameter was reduced by wear and 
by dressing, and the hole diameter 
increased due to removal of the 
metal, the grinding ratio increased. 
At a work id. divided by wheel 
o.d. ratio of 1.24, the maximum 
grinding ratio of 27 was attained. 
Beyond that point, the grinding 
ratio dropped off. For these tests, 
wheel speeds of 7,500, 14,000 and 
17,500 rpm were used, with the 
best results obtained at a wheel 
speed of 14,000 rpm, 0.005” depth 
of cut (on diameter ), 190 rpm work 
speed and with a wheel traverse 
speed of 30 inches per minute. 


Titanium and stainless 
in combination 

The third grinding operation to 
be discussed is the internal grind- 
ing of RC 130B titanium and stain- 
less steel in the same operation. 
Figure 7 shows a schematic of the 
set-up used for this evaluation. The 
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FIGURE 8 


desired hole size was 0.7803’- 
0.7805” for a bore length of 2%”. 
Figure 8 shows the results with 
three-quarter inch diameter A80- 
N6-V_ signature aluminum oxide 
wheels and a nitrite-water solution. 
The addition of the stainless steel 
inserts did not alter the expected 
results. Normally a higher grind- 
ing speed could be used on the 
stainless steel, but since titanium 
requires a lower speed, the speed 
was adjusted in favor of the 
titanium. From the slide, the grind- 
ing ratios were higher with the 14, 
000 rpm (2750 sfpm) wheel speed 
than with the 17,500 rpm (3450 
sfpm) wheel speed, with an aver- 
age increase of 60%. Lower speeds 
may have given better grinding 
ratios, but lower speed spindles 
were not available. The hole toler- 
ance was held to less than 0.0002” 
tdper with no bell mouthing, and 
the surface finish was eight micro 
inches on the titanium and stain- 
less steel. This operation is not cur- 
rently being performed in produc- 
tion because of a change in the de- 
sign of the finished part. The in- 
formation gained, however, is use- 
ful for other operations where 
titanium and other metals must be 
ground at the same time. 


Form grinding 


The fourth grinding operation to 
be discussed is on the form grind- 
ing of titanium. The ultimate goal 
of this project is to be able to grind 
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ss 


| 


the root form section of titanium’ 
jet blades in production. 


The test procedure used con- 
sisted of form grinding on a vari- 


able speed surface grinder with 
wheels dressed to a 60° truncated} 


“Vv” shape as shown in Figure 9. A 
close-up of the actual test set-up 
is shown in Figure 10. The titanium 
test block, precision wheel dresser, 


grinding wheel and measuring 
micrometer are visible in the photo- 
graph. This form was adopted for” 
these tests because of the ease of © 
reproducibility of the form on the | 
wheel and simplicity of checking 
the resulting form in the titanium. 
After dressing, the wheel was fed / 
into the work a prescribed amount! 
on each pass of the reciprocating 
table. Most of the tests were made 
with 0.001” downfeed and 300 
inches per minute table speed. The : 
criteria used to judge a wheel or 
fluid’s performance were: ) 


—— 


1. Depth, shape and surface ap-| 
pearance of the slot produced. 


2. Loss of diameter of the grind 
ing wheel. | 


} 

The grinding ratio was used f 
as one of the main comparison 
parameters. To compute the form 
grinding ratio, the surface grinding 


factor to account for the dimen-| 


” 


sions of the form. For the 60° “V | 
form at a depth of 0.050”, the cor: / 


ratio was divided by a in| 
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con- | rection factor was .511 for a perfect 

vari. | form. The titanium used on these 

with | tests was 6AL-4V in the form of 

cated) 2” x 2” x 3” blocks. 

» = i ° > 

9. A Thirty-two grinding wheels and 

et-up | nineteen grinding fluids have been 

mum} evaluated on the form grinding 

psser, | tests. The results have ranged from 

ws, | poor to excellent, depending upon 

10t0-) the wheel and fluid combination 

d for | used, 

se of 

n the aluminum oxide 


king 
ium. 


wheel tests have been made in the 


| Most of the 
) range of 1500-2500 sfm. Indications 


a 


s fed) are that higher grinding ratios 
ount') might be obtained with lower 
ating | wheel speeds but the danger of 


nade } wheel breakage, coupled with bad 
300 § finish limited the tests to the 1500 

The | sfm minimum. Speeds higher than 
el or } 2500 sfm with aluminum oxide 
) wheels were tried, but low grind- 

ing ratios resulted. Several good 

> ap-!) aluminum oxide wheels were found 
iced. in the 60-80 grit size, semi-friable 


} 
used 
rison | 
form 
ding§ 
ction 


each of the better aluminum oxide 
wheels, the speed range for maxi- 
mum grinding ratios was narrow. 
As shown in Figure 11, the grind- 
ing ratio dropped off appreciably 
fon either side of the optimum 
speed, 


“a g erain and K-L hardness range. On 
rind- 


os 


Silicon carbide wheels were not 


as dependent upon speed for opti- 
mom performance as were the 
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FIGURE 10 


aluminum oxide wheels. The best 
operating range for the silicon car 
bide wheels on the form grinding 
of titanium was 4000 to 6000 sfm. 
A flat grinding ratio-wheel speed 
curve with little tendency toward 
a sharp peak in grinding ratio was 
the usual result. A few of the out- 
standing wheels did produce a 
sharp increase in grinding ratio in 
the optimum speed range. With 
each silicon carbide wheel, the 
form-holding ability decreased as 
the wheel speed was _ reduced. 
Several good silicon carbide wheels 
were found in the 60-80 grit size 
and 1-K hardness range. Figure 12 
shows the results of several grind- 
ing fluids with one of the better 
silicon carbide grinding wheels. 
Fluid number one in this figure 
and in Figure 11 was the same 
fluid described on the belt polish- 
ing tests. For the grinding wheel 
evaluations, the fluid was applied 
with a brush to the titanium block 
on each stroke of the machine table. 
The other oils can be identified as 
follows: 


a) No. 2—Synthetic base oil 
with 8% sulphur, 8% chlo- 
rine and a viscosity of 366 sus 


at 100° F. 
b) No. 3—Solvent extracted mid- 


continent base oil with 2% 


sulphur, 4% chlorine and a 
viscosity of 200 sus at 100° F. 
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c) No. 4—Mineral base oil, with 

4%% chlorine, 2%% sulphur 
and a viscosity of 200 sus at 
100° F. 

The importance of the grinding 
fluid to the grinding of titanium is 
illustrated in Figure 12. Oils No. 3 
and No. 4 have essentially the same 
percentages of chlorine and _ sul- 
phur, but the performance of oil 
No. 3 is several times that of oil 
No. 4. The chemical activity of the 
compounds used in the grinding 
fluid has a great bearing on the 
performance of the grinding opera- 
tion. Buying grinding fluids for 
titanium grinding is more than 
just specifying the percentages of 
the desired constituents. 


Figure 13 compares the speed 
range of aluminum oxide and sili- 
con carbide wheels. The fluid used 
in this comparison was again the 
belt-polishing fluid. The silicon 
carbide wheel peaks in grinding 
ratio at a higher speed than the 
aluminum oxide wheel and levels 
out at a higher grinding ratio. 


Slight changes in the grinding 
wheel can have a marked effect on 
the performance in titanium grind- 
ing. For example, two aluminum 
oxide wheels from the same manu- 
facturer with the same signature, 
but from different lots, gave a 
variation of maximum grinding 
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ratio of 160 per cent. Two silicon titanium grinding operation, tests the electrolytic grinding proccss. 
carbide wheels from the same should be made to determine the This process is applied to a con- 
manufacturer with the same signa- best performing wheels from that ventional grinder to assist in the 
ture, excepting that one wheel was company on the operation. metal removal by electrolytic de- 
60 grit and the other wheel was 80 plating of the metal being ground. 
grit, gave a one hundredfold varia- The effect of wheel hardness on The work in this case was done on 


tion in maximum grinding ratio. 
Another manufacturer supplied two 
silicon carbide wheels with the 
same signature but from different 
lots and the maximum grinding 
ratio varied by 500 per cent. These 
examples illustrate that close toler- 
ances during manufacture must be 
held on the grinding wheels to get 
consistent results. Within each lot 
from a manufacturer, the wheels 
tested generally were quite con- 
sistent. A greater variation will, of 
course, be found in trying to com- 
pare one company’s wheels with 
another company’s wheels in the 
same signature. The grading pro- 
cedure, type of grain, type of bond, 
etc., will vary from company to 
company. In order to specify a 


the grinding performance is illus- 
trated in Figure 14. The grinding 
ratio increases sharply with the 80- 
grit wheel as the wheel hardness 
goes from J to K. This sharp in- 
crease might be attributed to the 
wide hardness range covered by 
each letter hardness in the soft and 
medium hardness ranges. If for ex- 
ample, for the 80-grit tests, the K 
wheel was at the high end of the 
K hardness range and the J wheel 
was at the low end of the J hard- 
ness range, a hardness span of al- 
most two letters would be covered. 
This indicates that wheels may 
have to be purchased using plus 
and minus qualifications on the 


specification (e.g., J+, K—). 


Preliminary tests have been made 


a six-inch oscillating carbide tool 
grinder with a plate mounted 120- 
grit metal bonded, diamond wheel 
and equipped with a 300 Amp. 
electrolytic power supply. 


Stock removal rates of 0.155 
linear inches per minute on one- 
half inch round bars of 150A ti- 
tanium were made with the result- 
ing surface finish in the range of 
17 micro inches. The pieces were 
cool even after five minutes of con- 
tinuous grinding. Wheel wear was 
much higher than when the same 
process was used to grind carbide 
tools, because the titanium attacked 
the metal bond and released the 
diamond particles at an accelerated 
rate. 
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: “i 2%," meaning of true uniform Address .______________... 
— . cain os performance! 
} age EE eee Zone State 
Use postpoid card. Circle No. 221 
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New “SPUR-ACTION” abrasive belt cuts 25% Faster. 


Removing excess material from a cast brass spring hous- 
ing for a pressure reducing valve is fast and easy with a 
new “81-Coat” Resinall Metalite abrasive belt. The new | 
Behr-Manning abrasive belts not only do a faster stock 
removal job but also stand up longer than any previ- 
ously used. 
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BEHR-MANNING CO., TROY, N. Y. 


0 Please have a Field Engineer contact me to arrange for e 
demonstration of your new “81-Coat” belts and discs. 
0 At my plant [At your nearest “Abrasive Tech” Branch 

Methods Room 


Name Saaniaininimameniaiil 


a 
Address ___ : iain 


City Zone ae 


“8l-coar’ 
‘Abrasive Belts | 


— 
ead Discs outlast ; 


fo) Sea i 


all I others by. as s much as | 50% 


From the Research Laboratory of Abra- _rougher, tougher cutting “spur” points per 
sive Tech comes an entirely new way of | square inch for fastest stock removal. 
making coated abrasives —“8 1-Coat.” And for greater endurance, greater re- 
It gives a new toughness...a new _ sistance to grinding heat, and longer life, 
sharpness to abrasive belts and discs. It _it provides the strongest resin bond ever 
gives them “Spur-Action”—hundreds of attained for abrasive belts and discs. 


Feel the difference ... see the difference ... profit by the difference. 
Just mail the coupon to arrange a demonstration of new “81-Coat” 
belts or discs on your toughest job ...to spur more production, more 
mileage per belt — at no increase in price! 


BEHR-MANNING CoO. 


TROY, N.Y. 


A DIVISION OF NORTON COMPANY ABRASIVES 
BEHR-MANNING PRODUCTS: Coated Abrasives « Sharpening Stones «+ Pressure-Sensitive Tapes 


NORTON PRODUCTS: Abrasives « Grinding Wheels + Grinding Machines « Refractories BEHR-MANNING ® 
In Canada: Behr-Manning (Canada) Ltd., Brantford. For Export: Norton Behr-Manning Overseas Inc., Troy, N. Y., U.S.A. 
Use postpaid cord. Circle No. 222 
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What's behind the new 


Standard Practice Recommendation § 


Every grinding wheel user should be familic r 
with the Grinding Wheel Institute's booklet c 
standard shapes and sizes of grinding whee! . 
The 1957 revision has just been issued. St | 
without the force of an ASA standard, the re - 
ommendation will 
great deal of waste if it's followed by whe: | 
users and machine tool builders in setting u > 
new grinding operations. Standout features <f 
the latest version: 


Meee 


nevertheless eliminate 


@ Greater emphasis on the ‘‘end use”’ classif - 
cation of wheels, for the specific benefit «f 
machine designers. 


@ Addition of six new wheel shapes now in 
general use. 


for Grinding Wheels 


By Jack Kenyon, managing editor 


@ How is the user of grinding 
wheels affected by “Simplified 
Practice Recommendation R45 - 
57,” dealing with standard shapes 
and sizes of grinding wheels? Is 
the new revision of the recom- 


mendation, just issued by the 
Grinding Wheel Institute, a radical 
departure from the 1947 edition? 
Does it involve the addition or de- 
letion of very many shapes and 
sizes? And, does the recommenda- 
tion have the force or effect of 
a true standard in making the prac- 


Type 27.—Wheel, depressed center 


GRINDING and FINISHING 


tices mandatory for American in- 
dustry? 

GRINDING AND FINISHING went to 
wheel manufacturers, distributors 
and users to gage the impact of 
the newly issued recommendation 
on American metalworking opera- 
tions. 

The first thing we learned is that 
the recommendation doesn’t have 
the force of a true ASA Standard. 
It does represent the current think- 
ing of grinding wheel manufac- 
turers, many machine tool builders 
and industrial distributors as a 
means of eliminating avoidable 
waste in the use of grinding wheels. 

The latest revision is the seventh 


THE POPULAR depressed-center dise hes 

been added as Type 27 to the list of 

standard types in the 1957 Recommen- 
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~}) MACHINE TOOL COMPANY 


cols and parts for the finest products 
in the world are ground on ABRAS(VE 


Precision Surface Grinders 


Proven unexcelled in advanced 
) design, flexibility of capacities, 
modern features, effortless operation, 
precision accuracy, maintenance 
ease. Wherever you are... there is 
an Abrasive dealer nearby. Operation, 
construction and price information 
for the entire Abrasive line is 


immediately available upon request. 


ABRASIVE EU 


EAST PROVIDENCE 14, RHODE |!SLAND 
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Left to right: Miss Mary Peters, of the IBM section in Hitchcock’s Fulfillment 
Department, and Herb Sterling, Department Manager, explain the details of the 
Hitchcock circulation operation to Ken Wells, well-known in national industrial 
advertising circles and an executive officer of Besly-W elles. 


THE 


Ken Welles, of Besly-Welles Corporation, a lead- 
ing supplier to the metalworking industry and a 
regular advertiser in Hitchcock metalworking pub- 
lications, recently supplemented Besly-Welles’ ad- 
vertising schedule with a direct-mail program. 
Through the use of Hitchcock’s modern, accurate 
IBM and Scriptomatic Addressing systems, Ken 
was able to scientifically select those companies to 
whom he wished to mail: by S.1.C. classification 
and geographic selection, as well as, individuals 
by name and title. 

Hitchcock publications and services—to supple- 
ment and “merchandise” their advertising—pro- 
vide suppliers of the metalworking, woodworking 


METALWORKING WOODWORKING 


Machine & Tool Blue Book Hitchcock's Wood Working 
Machine & Too! Directory Digest 
Hitchcock's Wood Working 
Directory 


Grinding and Finishing 
Carbide Engineering 


Mass Transportation 
Mass Transportation's 
Directory 
School Bus Trends 


MAN FROM HITCHCOCK 


and public passenger transportation industries with 
a direct line of communication that is natural to 
their customers and prospects and efficiently pro- 
ductive for the advertiser. Hitchcock, with their 
S.L.C. system and B.P.A. audited. verified circula- 
tion, is always ready to direct your message to your 
select buying and specifying influences with pin- 
point accuracy. 

THE MAN FROM HITCHCOCK, whether he is a 
space representative, an editor or a circulation staff 
member, is always at your call... eager to help 
you. Call or write for friendly, competent informa- 
tion or assistance. 


hitchcock 


PUBLISHING COMPANY 
WHEATON: ILLINOIS 


SINCE 1898 


TRANSPORTATION 


THE PIONEER OF CONTROLLED CIRCULATION 
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Standard Practice 
Recommendation for 


Grinding Wheels .. . 


version of the recommendation, 
which was first issued by the 
Grinding Wheel Institute, official 
trade association of wheel manu- 
facturers, in 1925. The recommen- 
dation was the result of the extreme 
over-diversification in grinding 
wheel manufacturing with respect 
to the number of shapes and sizes 
produced. Even the first issue of 
Recommendation R-45 accom- 
plished a monumental reduction in 
the number of styles and sizes of- 
fered, from a staggering 715,000 
to a more reasonable 255,000 va- 
rieties. Subsequent revisions have 
reduced this figure still further, 
with attendant economies in manu- 
facturing, distribution and use of 
wheels. 


As the demands of industry prac- 
tice have changed, some styles of 
wheels have fallen by the wayside, 
and others have had to be added. 
An important innovation of the 
1947 Recommendation was the ad- 
dition of a part of the booklet de- 
voted to classifying wheels by their 
end use in different types and sizes 
of grinding machines. This por- 
tion of the recommendations has 
proved to be very valuable to the 
designers of machine tools, and has 
been given greater prominence in 
the current revision, where it’s been 
placed in the front of the book. 


The eventual aim of the Grind- 
ing Wheel Institute is the establish- 


ment of an official American Stand- . 


ard on the subject of wheel shapes 
and sizes. With the current revi- 
sion, the industry has moved a bit 
closer to that goal. Cooperation of 
machine tool builders on the sub- 
ject of standard wheels has ap- 
parently developed to a considera- 
ble extent in the past few years, 
an important factor in the move- 
ment toward a true industry-wide 
Standard. 


We checked the list of accep- 
tors of the new recommendation 


TYPES 23 THROUGH 26, added in the 
new revision of the Standard Practice 
Recommendation, reflect the trend to 
wheels for grinding multiple surfaces in 
ore operation. 


September, 1957 


Type 24.—Wheel, relieved and recessed one side, 
recessed other side. 


Type 25.—Wheel, relieved and recessed one side, 
relieved other side. 


@-+- 


-—H —i0 
Type 26.—Wheel, relieved and recessed both sides. 


GRINDING and FINISHING 
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Standard Practice 
Recommendation for . 
MICROHONING Ikaria Es 
ston 
to see how many grinding machi | to b 
builders had indicated by their ¢ »- 
dorsement that they would app'y 


Is Final Stock Rem moval Pikeees Fer standard wheels wherever possib : ov 
Among the top 34 builders, on\y — 
Interrupted and Blind-End Bores 


@ 


10 were listed as acceptors, tlie } @l' 
remaining 24 presumably having — St" 
rejected it for one reason or an-— * ! 
To secure low-cost, final stock removal, that generates accuracy and other. mac: 
functional surface characteristics in a variety of bore conditions, a : : ; man 

; ; : ; This called for a look into the fF This 
leading manufacturer of power steering assemblies uses Microhoning. 


: : question of what the objection a ve 
Here are details concerning types of bores and stock removal results — . “eH at a“ 
a grinding machine builder would f in t 


obtained by using Micromatic “Know How”— be toward the practice of wheel} said 
standardization. Individual contact | secti 


STEERING GEAR HOUSING—Microhoning con- | With some of the unlisted builders [stick 
sistently corrects cumulative inaccuracies of preceding showed that their absence from the | ing 

operations—reduces scrap—permits faster boring— | list is more easily attributed to ig- | said 
cuts boring tool sharpenings—lowers down-time and norance of the standards, rather) whe 


tool costs. than resistance to them. The chief > of 
Material: Soft Malleable Stock Removal: .002” engineer of one builder missing!) fact 
Bore:'3.125°D x 6.93"L ecchaaatoae te 7 from the acceptor list said he had |) char 
(Ported bore with %4" — Preceding Operation: attempted to use standard wheels q oper 
relief at blind end) Boring as much as possible on new ma-|) whe 
PISTON RACK—Microhoning answers the need for —_— but a or ae vs j wor 
a final stock removal process that generates a con- wer complete y within those — 
trolled surface finish in the bore of this leaded steel | tations.” He pointed out that his ) din 
part. Microhoned surface (cross hatch) prevents oil Company had many machines al- | | ts 
leakage and holds to a minimum the wear of seal that ready in service in the field which b . 
operates in the bore. demanded special wheels. { od . 
Material: Leaded Steel Finish: 20 Microinches RMS ’ ; ie : 
(Rockwell 62 “C”) Micrebaning Cycle: 22 ene. A manufacturer of dise grinders [ whe 
Bore: .875"D x 3”°L y Preceding Operation: said that 85% of their machines sImp 
nen Geena: 28 SONG SES T.5. required specially designed bolted- Fi 
VALVE HOUSING—Microhoning consistently hoids | 0 discs not covered by the recom-} |i... 
size and geometric accuracy—meets stringent surface | mended standard shapes. Still other} 4, 
requirements—assures alignment of four lands in | machine designers displayed an ap-f eee 
bore. Thus, there is no leakage of oil around control | parent lack of knowledge of the> g:.) 
valve which is selectively fitted to its housing. subject of standard wheels. by . 
Material: Cast Iron Roundness .0001” — e le 
Bore: .770"D x 2.18"L Straightness .0001” The progress of grinding tech-— “'“° 
(Interrupted ) % Finish: 10 Microinches RMS niques since World War II can cial. 
Stock Removal: .0025 Microhonine Cycle: 12 sec. r that 

Tolerances: Size .000S” Preceding Operation: Boring be traced by a study of the wheel | ite 
The principles and application of Microhoning are explained in a 30-minute, types that have been added in the " 
16mm, sound movie, “Progress in Precision” .. . available at vour request. new 1957 revision. Types 23, 24, - 
a a a eal a ln dan gence ds tila ets dah ath alah hab eb aba wei 25 and 26, just added, show the the | 
trend toward angled head machines oe 

in 


for doing grinding of multiple surf 
faces at one time. They are all of TI 
the recessed and relieved types he- affec 
coming common in cylindrical 


[) Please send me “Progress in Precision” in time for 
showing on (date). 

(1) Please have a Micromatic Field Engineer call. 

(LJ Please send Microhoning literature and case histories. 


mass 
NAME operations in which a shoulder asf 4, 9, 
TITLE well as an OD is being ground. cal ¢ 
COMPANY The addition of type 27, the ce- grea 
STREET beted pressed center wheel for use on P!°C 
ne ne ioe portable grinders, reflects the in-f cs 
onewie creasing use of that type wheel “*e 
ICROMATIC HONE CORP. [=n toe 
thons 
M | ¢ ad The opinion of the grinding> way, 
8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN wheel manufacturers now seems tof ied 
* Use postpaid card. Circle No. 223 
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“. . many machine designers 
showed they were ignorant of 
standard wheels. It will pay users 
to be familiar with them. 


be that wheel users are sufficiently 
acquainted with the advantages of 
standard wheels that they will, to 
an increasing extent, demand that 
machine tool builders construct 
machines around standard wheels. 
This was confirmed by a call to 
a volume user of grinding wheels 
in the automotive industry, who 
said that their master mechanic 
section have instructed builders to 
stick to standard wheels when tool- 
ing new grinding operations. He 
said that the gains in reduced 
wheel inventory, quicker delivery 
of wheel orders from the manu- 
facturer or jobber, and _inter- 
changeability of wheels between 
operations made the standard 
wheel recommendations very 
worthwhile from their viewpoint. 


When the wheel user has a ma- 
chine from one manufacturer, he’s 
apt to demand that a new machine 
of a similar type, even from an- 
other builder, take the same size 
wheel, to reduce inventory and 
simplify purchasing. 


From the wheel manufacturer's 
viewpoint, of course, the important 
thing is to standardize on hole size. 
Any variations in wheel width or 
diameter can usually be handled 
by altering a standard wheel, pro- 
vided the hole diameter isn’t spe- 
cial. The user has to keep in mind 
that by sticking to standard shelf 
items, his problems of wheel de- 
livery are eased tremendously. And 
the recommendations take care of 
the vast majority of applications 
in the field. 


The wheel users that are most 
affected by standardization are the 
mass production industries, such 
as automotive, aircraft, and electri- 
cal goods manufacturers, who use 
great quantities of wheels. If the 
process engineers of these indus- 
tries will keep the Standard Prac- 
tice Recommendation before them 
as they plan new grinding opera- 
tions, they are apt to benefit many 
Ways from the use of standard 
wheels, eee 


September, 1957 
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Cuts CostsGonerates Accorecy-Speall 
Production of Interrupted, Blind-End Bores 


Shown are two Microhoning ma- 
chines that are used in the plant of a 
leading manufacturer of automotive 
power steering assemblies. Machines 
are equipped with automatic stone 
feed and stonewear compensating 
mechanisms, and automatic sizing 
controls. A two-position rotary fix- 
ture is interlocked with machine 
controls for fully automatic index 
cycle. The following applications tell 
more of the “how”. 


STEERING GEAR HOUSING—In Microhon- 
ing the ported, blind-end bore of steering gear 
housing a nine-stone tool is used. At least six of 
nine stones are in contact with bore 
when tool passes over irregularly shaped port. 
Removing .002” of stock from 3.125"°D x 6.93"L 
bore in 18 seconds, Microhoning generates final 
accuracies and a controlled finish of 50 micro- 


surface 


Yl. 


PISTON RACK—In 20 seconds, Microhoning removes .005” of stock from .875”"D x 
3”L open end leaded steel bore of piston rack. Self-sharpening abrasives assure a con- 
sistent generation of specified surface finish of 20 microinches. 


inches as specified. 


VALVE HOUSING—Microhoning tool used 
for final stock removal in bore of valve housing 
has one bank of stones and two banks of plastic 


—three stones or guides in each bank. 


guides 
Guides act as tool pilots and stabilizers in inter- 
rupted bore—prevent overcutting at edges of 
lands—assure straight bore by keeping tool 
aligned. Self-dressing abrasives consistently gen- 
erate geometric accuracy of .0001” and surface 
finish of 10 microinches. 


Microhoning economically removes stock—corrects cumulative inaccuracies of pre- 
ceding operations—reduces scrap—permits faster boring—lowers machine tool down- 
time and maintenance to cut costs and speed production. 

Send Coupon for Complete Information 
-_——— ee — 


10" Tee 
1% 


Learn how Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


() Please have a Micromatic Field Engineer call. 
(1) Please send Micromatic literature and case histories. 


NAME 


TITLE 


COMPANY 


STREET 


Oe 


CORP. 


DETROIT 38, MICHIGAN 


ZONE 


, 


MICROMATIC HONE 


8100 SCHOOLCRAFT AVENUE - 


Use postpaid card. Circle No. 224 
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Know the difference between 
dressing and truing, and select 
and use your hand-applied 
dressers for maximum effective- 
ness. Here are some valuable 
tips that will make a difference 
in your dressing efficiency. 


1. THIS WHEEL IS LOADED with par- 3. A PROPERLY DRESSED WHEEL will 
ticles and scored so badly that accurate have a true face, clean “‘pores’, and 
grinding is impossible. Truing and dress- sharp grit exposed for fast, accurate 
ing should be done long before a wheel grinding. 

gets into this condition. 


How to get the most from 


Hand-Applied Dressers 


by Robert S$. McConnell, president 
Desmond-Stephan Manufacturing Co. 


@ Proper truing and dressing of 
grinding wheels is more important 
today than ever before, in holding 
production costs down. 


The very nature of their con- 
struction and use makes grinding 
wheels pick up particles which be- 
come deeply imbedded between 
the grains of abrasive. And, the 
grinding action alters the face of 
a wheel and dulls the abrasive. 
A wheel will not last very long 
or give satisfactory service with- 
(continued page 54) 


2. PROPER DRESSING means good co- 
ordination with your hands. Make the 
cutters dig in by lifting your right hand 
as a lever. Control the cross travel with 
your left. 
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7. A TUBE DRESSER can handle irregular faces with ease. The tube grinds down con- 
tinuously to expose fresh abrasive during the dressing. 


Hand-Applied Dressers .. . 


out frequent truing and dressing. 


Figure 1. 


Truing and dressing are dis- 
tinctly different operations per- 
formed for different results. Truing 
restores the original shape of the 
wheel's face, creates a new shape, 
and establishes the limits of accu- 
racy of grind. 

Dressing removes imbedded par- 
ticles of metal from the surface 
of the wheel, as well as the top 
layer of dulled abrasive. This ex- 
poses sharp new grain for increased 
cutting action. 


Dressing is sufficient to produce 
an open, fast cutting wheel. But, 
precision in grinding requires ad- 
ditional truing with a_ precision 
dresser or diamond in most in- 
stances. 


Relatively accurate hand dress- 
ing can be done only with a prop- 
erly tool rest. Locate the tool rest 
parallel to the face of the wheel 
in such a position that you can 
hook the feet of the dresser over 
the rest with the cutter set about 
K-inch to i-inch from the face of 
the wheel, as in Figure 2. 


Move the dresser across the face 
of the wheel with your left hand. 
Use your right hand to raise the 


end of the dresser handle to make 
the cutters contact the wheel. Re- 


verse the position if you are left- 


handed. 


If you see too many sparks fly, 
you will know that the cutters are 
being ground more than the wheel 
is being dressed. Press the dresser 
more firmly against the wheel so 
the cutters will revolve and really 
dig into the dull, loaded abrasive. 
You can tell that the dressing ac- 
tion is right when you remove a 
uniform amount of dulled grain 
straight across the face of the wheel 
in one smooth pass. There should 
be no grooves, low spots, or im- 
bedded particles remaining. 


Figure 3 shows the result of 
proper dressing. The face of the 
wheel is reasonably true, and sharp 
grains of abrasive are exposed for 
fast, accurate grinding. 


Care of Cutters 


But, this is only part of the story. 
As in most operations, proper tru- 
ing and dressing depends as much 
on the proper care and use of good 
cutters as on the technique of the 
operator. 


GRINDING and FINISHING 


For instance, you should oil cut- 
ter pins and bushings at frequent 
intervals to prevent excessive wear 
and to insure proper rotation of 
the cutters. Replace cutter sets 
when they are worn down to the 
base of the teeth. Replace pins and 
bushings as soon as they show too 
much play in the cutters. 


Never dress a wheel without a 
proper tool rest. Make certain that 
the dresser pins and bushings are 
not worn down too far for accurate 
operation of the cutter set. If you 
do too much dressing without lu- 
brication, you may draw out the 
temper from the dresser pins and 
bushings from excessive heat. 


Avoid dressing large diameter or 
wide faced wheels with small 
dressers designed for use on small 
wheels. You will only wear down 
the small cutters more rapidly and 
spend a lot of time replacing cut- 
ter sets. 


Star shaped cutters, as in Figure 
4, are for average dressing. Use 
the 14-inch, No. “O” size on wheels 
up to 10 inches in diameter or 2 
inches across the face. Use the 14- 
inch, No. 1 size for diameters up 
to 16 inches and faces up to 3 
inches wide. Use 2%-inch, No. 2 
cutters for wheels which are larger 
in diameter or in face width. These 
rules-of-thumb will cover 75% or 
more of all your wheel dressing 
requirements and will give you a 
sharp grinding face of reasonable 

(continued page 58) 


4. STAR TYPE DRESSERS will cover better 
than 75% of your needs if you choose 
the right sizes for your various wheels. 


5. Corrugated cutters without teeth give 
a shearing action against the abrasive, 
leaving a relatively smooth finish to the 
wheel. 
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Newest, most versatile, most complete|lir 


O. S. Walker, the originator of magnetic chucks, now offers a completely new, 
full line of chucks with the most permanent magnets ever produced — they’re ceramic* — 
with many times the coercive force of alloy magnets. The face is all steel, with no soft 


insulating material. These chucks weigh only half as much as conventional permanent 


4 
chucks, thus minimizing reciprocating table inertia. 
Their low, low height gives more machine capacity than ever before. 
Fine pole divisions give maximum holding on all types of work 
618 


pieces. All magnetic fields are neutralized to prevent magnetization 


of machine table or ways. Write for details. 


*Patent applied for 


... perfect for milling too! 


Exclusive construction} makes these new 
chucks perfect for milling or planing. Cutter is 
constantly demagnetized as it progresses —- no 
more fouling of cutter and work with chips! 
Let us demonstrate this amazing 
contribution to industry. 
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tO. S. Walker magnets are po- 
larized horizontally (conven- 
tional construction has mag- 
nets polarized vertically). 


O.S. WALKER |. 
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OMPANY, INC. - 
ORCESTER 6, MASSACHUSETTS  — ; 
Use postpaid card. Circle No. 227 — 2) 
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Hand-Applied Dressers . . . 


accuracy. 


What about different kinds of 
wheels? High speed resin bonded 
and rubber wheels present a bear- 
ing problem to the ordinary 
dresser. Best performance on these 
wheels requires cutters mounted 
on ball bearings because of higher 
speeds involved. You can get even 
better results if the cutters are set 
at an angle to give both a shear- 
ing and picking action. 


If you want a relatively smooth 
finish to the wheel, use corrugated 
cutters without teeth as in Figure 


5. These cutters give a shearing 
action only. 


Special wheels call for special 
dressing. Narrow faced and odd 
shaped wheels, as in Figure 6, used 
for tool grinding, saw gumming 
and form grinding, will break down 
rapidly or lose their sharp edges 
with star type dressers. It is better 
to use a tube type dresser con- 
sisting of a steel tube filled with 
an abrasive mixture bonded under 
pressure and heat. Hold this dresser 
as in Figure 7. The tube wears 
down and exposes fresh abrasive 


1,000 6.P. 


Micronie Filtration 


You get micronic filtration at high 
flow rates in the compact Delpark 
Filter-Matic. Designed for mini- 
mum space, the Filter-Matic com. 
bines highly efficient filtering ele- 
ments with fully automatic self- 
cleaning mechanisms. The filtering 
elements are permanent and elimi- 
nate the usual expense of filter me- 
dia. Clean coolant flow from the 
filter is not interrupted during the 
cleaning cycle. Requires minimum 
attention. Capacities range from 5 
G.P.M. 


.- 
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ark Filter -Matic 


Free FILTER GUIDE 


Write for Delpark’s new 
8 page bulletin on 
Filtration for Industry 


. FIRST in Filtration Advancement 


INDUSTRIAL FILTRATION COMPANY 


76 INDUSTRIAL AVENUE 
LEBANON, INDIANA 


Use postpaid card. Circle No. 228 
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6. A FEW of the many different pro les 
on special wheels. These are ground est 
with a tube dresser. 
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grain until the mixture is con 
sumed. 


Some grinders are not proviced 
with tool rests. If this is true in 
your shop, you will need a hand 
held dresser as in Figure 8. Present 
this dresser to the face of your 
grinding wheel at an angle of about 
15° to 30° to produce a shearing 
action. The dresser should have 
safety type handles to protect your 
hands. And, ball bearing construc- 
tion will give you much longer 
service. 


Everyone knows that a grinding 
wheel picks up particles from the 
work and soon becomes so loaded 
it is useless in a grinding operation 
However, too many people over: 
look the fact that a few extra min- 
utes time and a few cents cos 
spent on properly dressing and tru: 
ing a wheel brings definite re/ 
wards in actual profits, to say 
nothing of the benefits to worker 
and machine. The increased pro 
duction alone is worthy of your 
best attention. And, this is the only 
way you will get full value for 
the money you spend on quality 
grinding wheels. 


It is well to remember that ther 
are specialists in the field wh 
will gladly advise you in the car 
of your wheels, and will suppl | 
you with the correct dressers and 
cutters for each dressing problem 
you encounter. 


8. GOOD HAND-HELD DRESSERS wi 
have safety handles to protect you 
knuckles. Present the dressing wheel ot 
sharp angle to the grinding wheel. MA 
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REI PRECISION SURFACE GRINDERS REID PRECISION SURFACHGRINDERS 


REID PRECISION SURFACE GRINDERS 


MODEL 618P 
(large illustration) 
with dust collector, 
Pro ‘les and (small illustration) with 
und est wet grinding attachment. 
Ss con 
7) 
ovided . 
a hand a) 
Present va 
f your Y 
f about ~; 
rearing z 
1 h: vel Z 
ct your B) 
nstruc- 5 
4 
rinding x 
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loaded 


Production Grinders 


{DERS 


ration > 
> OVET- x és 
‘a min, = 
sm... and accessories 
nd tru; ms 
ite re 2 
to say - 
worke} O REID... the quality name in surface 
: pro = grinders! Choose from three different models 
ee ox in the 618 class; capacity 6” wide, 18” long, 
1e only ~ pacity g 
me for a 1714” from spindle center to table. Accesso- 
quality} © ries can be supplied for wet grinding, cool 
2 grinding, dust collecting, etc. 
jo REID-O-MATIC 824... this fully auto- 
‘e carel «= ~—=SOMattie surface grinder has a capacity of 8” 
suppl} © wide, 24” long and 21” from spindle center to 
Ts = hs table. All-electric controlled — solid construc- 
pages A tion — available with accessories above. REID-O-MATIC 824 
z Get all the facts on REID grinders . . . your 
* best buy for toolroom and production economy! Bulletins 
v Write for brochures on the REID 
a 6-18 and REID-O-MATIC 8-24 
0 for complete details 
ry 
~ 
REID BROTHERS COMPANY, Inc. 
~y a 136 Elliott Street, Beverly, Massachusetts 


eel ot 
, MANUFACTURERS OF PRECISION GRINDERS AND PRODUCTION LATHES 
Use postpaid card. Circle No. 229 
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WRONG... Operator is risking at the 
very least a mashed or burned thumb, 
plus spoilage of the tool he thinks he is 
sharpening. Tool is not held firmly against 
work rest. Work rest is too far back from 
wheel. Opinions may differ as to guc d- 
ing, but grinding face of wheel could be 
covered more. Man should have gog< les 
or face shield. 
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“Many a mickle makes a muckle” 
as Ben Franklin said in Poor 
Richard's Almanac many years ago. 
And many small details go into 
making up the total result of good 
grinding practice. 

The experienced grinder opera- 
tor will check his machine and 
check himself every time he starts 
a grinding job, no matter how 
small. That way, he never has the 
kind of accident which is caused 
by being in a hurry and being care- 
less for a few moments. 

Eye protection is a must, either 
goggles with full cups or a full face 
shield. If the grinder has a built- 
in glass shield, be sure it is not 
cracked or broken. Then the next 
step is to check the grinder. Be 
sure it isn't running. Most good 
stand grinders will run for some 
minutes after being shut off, the 
momentum of the wheel carrying 
it whirling around silently on its 
bearings. 

Move the work rest up to %” 
from the grinding surface of the 
wheel, to prevent getting work or 
fingers caught between it and the 
wheel. Check wheel mounting for 
proper flanges and condition of 
flanges. See that the guard is in 
place. 


Then turn the machine on and 
stand to one side for a moment 
until it has gotten under way and 
it is apparently running in good 
order. Put the work down firmly 
on the work rest and move it in 


RIGHT . . . Same operator as above shows 
correct holding of work against work rest, 
with work rest moved up into position. 
Face shield gives him complete eye and 
face protection from flying particles. It's 
just as easy to do it the safe way .. . 
and gets better results. 


GRINDING and FINISHING 


by Edmund Mottershead, president 
Mottershead Associates, Chicago. 


TUPTTTTTrTe 


gently at first with fingers well out 
of the way of the wheel. 


And, don't forget to turn the 
wheel off when you're through! 
The next man might not notice 
it is running. ee 


RIGHT . . . Small objects like this little 
bushing often present nasty hand grind- 
ing problems simply because it is difficult 
to hold onto them and grind them prop- 
erly. They must be held firmly against 
work rest, positioned closely agains! 
wheel. Face shield or other eye and no 
protection is a must. 
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Another score for you...an G mcoo 
1 the 
ough! You’ = , . 
: ou’ll score many an inside-the-plant home run . . . increasing 
notice production and lowering costs . . . when you let CIMCOOL” go to 
nals bat for you. Crmcoot Concentrate is the largest selling chemical CIMCOOL CUTTING FLUIDS 
ee cutting fluid in the world. Here’s how this radically new and Concentrate—The famous pink fluid 
different cutting fluid can win for your production team! which still covers 85% of all metal 
a CIMCOOL LOWERS COSTS because it’s longer lasting in ma- a Le Sen, See 
i chines. Thus, it reduces downtime and cuts costs for cleaning Tapping Compound—Permits the use 
sy and changing. of highest tapping speeds and in- 
— CIMCOOL DOES A BETTER JOB because of its chemical lu- creases tap life amazingly. = 
[ar | bricity. It permits faster speeds and feeds, for it combines cae Gees Cee oe — 
friction reduction and cooling capacity in a degree never Panag ms «etn cant fron and ~ a 
before attained by old-fashioned coolants. water conditioner with Crmcoo. 
CIMCOOL IS CLEAN, doesn’t soil clothing or hands. It con- Concentrate. ; ae 
tains no skin irritants. It leaves no slippery film on shoes, prea Dam _ “ae ne oamees 
floor, machine or work. It can’t smoke, can’t burn, and mineral oils, they give economical 
virtually eliminates rancidity and foul odors. mixes for higher speeds and feeds. 
Your Crmcoot Distributor has valuable teamplay tips for you. pace rn pe A yon a 
He’ll give you complete information on Crmcoo. Concentrate— ae and foul odors. 
and the entire family of Crmcoot Cutting Fluids. Or contact us Machine Cleaner — The two-phase 
direct. We’ll have one of our Cincinnati Milling-trained machinists non-corrosive cleaner that removes 
\ call on you—without cost or obligation. Write, wire or telephone grit, dirt, slime and oil. 
a Sales Manager, Cincinnati Milling Products Division, Cincinnati 


9, Ohio. 


°Trade Mark Reg. U.S. Pat. Off. 
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Mandrel deflection which 
occurs in grinding long, 
small-diameter holes is in- 
timately linked with the 
accuracy and economy of 
the operation. Here's a 
careful analysis of the de- 
flection problem with use- 
ful tables. 


Mandrel Deflection : 


By J. A. Yalmokes 


Estimator Planner 
Gillette Safety Razor Co. 


@ Two of the most useful tools 
found in the machine shop are the 
single point boring tool and the 
grinding wheel spindle. Various 
forms of these tools are found 
throughout machine shops; as they 
are easily and readily adapted to 
producing accurate holes and for 
certain other operations. 


It may seem strange that the two 
tools, that look so unlike each 
other, have one very important 
characteristic that is common to 
both tools. It is also important to 


LOADED BEAM 


note that this characteristic is a 
limiting factor in the use of the 
two tools. Each tool may be com- 
pared to a beam with one end 
rigidly fixed and a load at the other 


extreme end. 


Comparing figures 1, 2, 3, it is 
readily seen that the two tools are 
exactly the same as beams loaded 
this way. Load “F” on the boring 
bar or grinding wheel plays a very 
important part in the functional 
qualities of each tool. This load is 
the force exerted on the tool by 
the cutting action of the tool 
against the material being cut. It 
varies from several hundred 
pounds in a lathe to a small frac- 


Important 


tion of a pound in a jig grinding 
machine. 


Not realizing that this very im- 
portant problem of diameter vs. 
length of diameter exists, many de- 
signers do not consider this prob- 
lem when designing parts with ac- 
curate holes. In a great many Cases, 
holes that are too long could easily 
be counterbored part way so that 


the length of the accurate part of 
the hole is materially shortened. A 
savings in time, tools, and man- 
power will be realized almost im- 
mediately. All of these factors add 
up to a considerable savings in 
time and money. The unusual high 

(continued page 64 
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It’s Smarter to use... 


PRECISION 
GRINDING 
MACHINES 


MODEL E HYDRAULIC 
ROTARY SURFACE GRINDER 


PRODUCTION GRINDING 
THAT ALWAYS RESULTS 


The complete line of Arter Precision Grind- 
ing Machines is designed and engineered to pro- 
vide remarkably accurate, micro-plane surface 
finishes. These uniformly consistent finishes re- 
sult in a minimum of grinding operations. . . 
avoiding time-consuming extra finishing that 
makes production costs soar. 

The superiority of Arter micro-plane finishes 
is a result of the grinding method. All grinding 
is done on the peripheral or outer edge of the 
wheel while the work is held on a rotating 
electro-magnetic chuck. The grinding wheel 
touches the work at only one spot resulting in 
an extremely fine, concentric finish, It’s just 


FOR DETAILED 
INFORMATION 
on any machine, call your Arter 


representative or write for free 
brochures. 


IN MICRO-PLANE FINISHES 


For Better Surtace Finishes... 


ae eee 
a 


OF ROTATABLE 


the right touch for surfaces so uniform that, in 
many cases, they seal without lapping. 

Accuracy and versatility are an inherent part 
of all Arter Machine Grinders. Each machine 
features rigid, vibration-free construction . . . 
hydraulic controls .. . 
for both chuck and wheel slide traverse .. . 
manual and automatic feeds . . . adjustable work 
tables for concave or convex grinding . . . 
convenient push-button control panel and com- 
pact design. 

Arter Grinders are available in chuck sizes 
ranging from 8” to 40”. Whatever your grinding 
requirements, you'll find it smarter to use Arter. 


variable stepless speeds 


ARTER GRINDING MACHINE COMPANY 


Manufacturers of Rotary Surface, Internal, 
External Grinders and Jigmatic Positioning Tables. 


15 SAGAMORE ROAD, WORCESTER 5, MASSACHUSETTS 


Use postpaid card. Circle No. 231 
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Mandrel Deflection .. . quality of work being manufac- h 
tured on jig grinders, with their pre 
extremely close tolerances, requir: | © 
that the problem of diameter c/ L 


hole vs. length of hole must be cor - 
sidered when designing piece part; 


Table 1—Force in Pounds Required to Deflect Mandrel .0005 Inch with ground holes. I. 


The beam deflection formula, aj 


plied and analyzed regarding th Th 
Lenath ’ . problem, shows amazing results. \ 
pe Diameter of Mandrel (inches) study of these results should gi,» 
Mandrel 1/16 1/8 3/16 1/4 5/16 3/8 =7/16 = 1/2 a real and thorough understandinr » 
1 dia. 138.06 276.12 414.18 552.24 690.29 828.35 966.41 1,104.47| Ff one of the problems of machir.- , 2 
ing and grinding, F areomgeos 
2 dia. 17.26 34.52 51.77 69.03 86.29 103.54 120.80 138.06] the jig boring and jig grindiny | rou 
3 dia. 5.11 10.22 15.33 20.43 25.54 3065 35.76 40.87] fields. This formula is: anc 
ext 
Adia. 2.15 4.30 6.46 8.62 10.77 12.92 15.08 17.23 FL’ : ae 
5dio. 1.10 2.21 3.31 4.42 5.52 663 7.73 8.84 v= - a — rea 
6dic. 64 1.27 191 254 3.18 381 445 5.08 3E | - 
ing 
7 dic. .40 80 1.20 1.60 2.00 2.40 2.80 3.20 -“ sire 
8 dia. 28 ©6555 ——(i«B3id2L10s*d1:.38 1.66 1.93 2.21 D=Deflection in inches ins} 
_—— . F—Force in pounds 
Forces given in table are computed from following formula (see text): L—Length of force arm in inches } 
(3) (30 x 10%) (5 x 10-4) (3.1416) d* d—Diameter of bar in inches 
F— x— E=Modulus of elasticity of ma- 
64 L* terial used for bar. 
Example: A Y4-inch diameter mandrel 1 inch (4 diameters) in length is de- (Steel — 30,000,000) 2. 
flected .0005-inch b f F " 
om ee ee Out-of-roundness, tapered holes, 
and bell-mouth holes are all direct 


results of boring bars not supported 

properly, and as this is a major 

problem of the jig grinder, our 

study is chiefly concerned with the 

jig grinder and grinding in general. 

’ , Converting the formula and 

Table 2—Force in Pounds Required to Deflect Mandrel .0001 Inch solving for “F”, it becomes a fairly 
simple mathematical problem to 
find any force necessary for any 


Length Diameter of Mandrel (inches) given deflection. Holding the de- 
of flection as a constant in the prob- 
Mandrel 1/1 6 1/8 3/16 1/4 5/16 3/8 7/16 1/2 lem and computing —" for various 
1 dia. 27.61 55.19 82.84 110.45 138.06 165.67 193.29 220.90] _ lengths; tables can easily be made 
and compared. 
2 dia. 3.45 6.90 10.36 13.80 17.26 20.71 24.16 27.60 Th ' P 
: e most common tolerance for } 
3 dia. 1.02 2.04 3.07 4.08 5.11 6.14 7.16 8.18] ig grinder work is .0005-inch, 
4 dia. 43 86 1.29 1.72 2.16 2.59 3.02 3.45 which is a fairly large tolerance. 
5 dia. er Se ee ed ee Frc ee bet 
stant deflection, the beam formula 
6 dia. 42 .26 .39 52 .64 77 90 §=1.02 becomes: 
7 dia. 08 16 .24 32 40 48 56 64 3"DEd! 
8 dia. 0S 1 16 .22.  .27-) .32,—S——siw38ts«iC [1] F— 
64L* 
Force computed from following formula (see text): 
6 -4 4 
mH (3) (30 x 10°) (10 on © [2] F=— 
64 L3 (3) (3.1416) (.0005 ) (30,000,000) d* 
Example: A \-inch mandrel extending 6 diameters (or %-inch) is deflected 6413 


-0001-inch by a force of .26 pounds (only about 4 ounces). 


(continued next page) 
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PRODUCTION INSTRUMENTS FOR SURFACE CONTROL 
fac- More and more companies are obtaining better quality of vide that knowledge, through numerical measurement of im- 
eir products and better production economy through greater knowl- portant surface characteristics. Thus, these instruments permit 

juir > edge of the surfaces that they produce. the specification and close control that are essential to the 
r of The four production instruments shown on these pages pro- above-named benefits. 
COI - 
arts 

I. For measuring surface roughness . . . 
, ay 
"| © PROFILOMETER 
BA 
Bi\ = ” 
lin» 
hir- *~ 
r in Tue PROFILOMETER measures the he 
lin: roughness of practically a// machined 

and finished surfaces — internal and 

external —in standard microinch 

units. It gives consistent, accurate 

readings for any surface from pol- 

ished glass to rough-machined forg- 

ings. It is fast and simple to operate — can be used wherever de- 

sired — and is standard equipment in thousands of production and 

inspection departments, throughout the world. 
ae I BULLETIN LT 14 gives details, and describes 

: cost-saving applications. 

ma- | 

2. For obtaining surface profile records... 


“ PROFICORDER. 


WAVINESS 


Profile records of the same surface ('4 actual size) show- 
ing total profile, roughness profile and waviness profile. 


Thr pRoFICORDER provides a chart record of the magnified pro- 
file of internal and external machined and finished surfaces. It re- 


cords (1) the total profile, including roughness and widely-spaced 


irregularities, (2) waviness, bows, steps, etc., with roughness 


omitted, or (3) roughness irregularities alone, as desired — with 
a wide choice of magnifications. The charts show the height and 


spacing of the irregularities, and open up new possibilities in pro- 


duction set-up, inspection and control, and in research and devel- 


opment work. 


BULLETIN L124 gives details and specifications. 


SEE A 
WAVOMETER® \ 
and > 
ANDEROMETER® | 
Pioneers in Surface Measurement . . Since 1936 onotherside = y 


4 
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3. For measuring waviness around 


surfaces of rotation . . . - 
™ WAVOMETER F 
® (3) 
Tue wavoMETER measures the waviness cos 
around internal and external surfaces of rota- 
tion on a production basis. This instrument (1) 
gives meter readings of the average height of [4] 
the waves in two wave-bands, in microinches; 
(2) shows on an oscilloscope the general shape ' 
and spacing of the waves in either wave-band; of 
and (3) permits nicks, scratches and deviations = 
in quality to be detected by means of a loud- in 
speaker. par 
L 
BULLETIN LT10 explains the causes and nature of waviness, : 
and describes the Wavometer in detail. ion § 
ter 
cub 
4 : . Win Act BALL BEARINGS, the balls and} hol 
e For measuring the over-all quality raceways have surface irregularities of wide- po 
of assembled ball bear ings... ly-varied height and spacing. When a bearing se. 
is in use, these irregularities of contour pro- rw 
THE A N D 7 R 0 M r T t 4 duce a complex cam action that results in the 
® noise and vibration. ber 
nun 
) C 
late 
only 
mal 
whe 
These drawings show an ideal ball bearing (left) tool 
with geometrically-perfect balls and races, and an Too 
actual bearing with surface irregularities greatly | wr 
enlarged radially. These irregularities cause radial 
movement when bearing is running. 6 h 
The Anderometer measures this charac- oo 
teristic, in units called Anderons, on a meter pee 
for each of three measurement bands, while duc 
the bearing is running under thrust load. case 
Thus, the Anderometer enables ball bear- not 
ing users to write definite numerical specifi- ton: 
cations for bearing quality. It also provides Pe 
for checking bearings against those specifica- ; ri. 
tions by a dependable, unbiassed instrument, sign 
in production and receiving inspection. to tl 
BULLETIN LT11 gives details. An Anderometer — 
technical bulletin is also available. n 
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MANDREL DEFLECTION 


3) (3.1416) (5x10*)(30x10°) dt 
x _ 
64 L3 


combining and solving: 


dt 
[4] F—2208.9 — 
L? 


Again repeating with a tolerance 
of .000l-inch as a constant deflec- 
tion, tables are charted and forces 
in pounds of each can be com- 
pared. See Tables 1 and 2 

Upon careful examination of 
formula No. 4, it is very evident 
that the force “F” varies directly 
as the fourth power of the diame- 
ter of the bar and inversely as the 
cube of the length. With very small 
holes (fractional sizes) the fourth 
power of the diameter becomes a 
very small number; giving a small 
number as a resulting answer. And 
dividing this resulting number by 
the cube of a relatively large num- 
ber (L*) results in even a smaller 
number. 

Comparison of the results tabu- 
lated in the two charts shows that 
only a few ounces will deflect the 
mandrel of the smaller grinding 
wheels. As a general rule, most 
tool ge (Moore Special 
Tool Co., etc. ) recommend that the 
hole should ae be any longer than 
6 hole diameters long. In some 

cases, this is even too long for it 
becomes necessary to spe nda large 
amount of money and time to pro- 
duce these holes. In quite a few 
cases, these very accurate holes are 
not really necessary to the func- 
tioning of the piece part. 

In the interest of good machine 
shop practice, it now becomes 
necessary for draftsmen and de- 
signers to pay particular attention 
to this problem. eee 


New Reprint . . . 
“Lapping with Diamonds, 
from the June, 1957, issue 
of GRINDING and FINISH- 
ING, is now available in 
reprint form, sent free of 
charge. 222 E. Willow Ave., 
Wheaton, Ill. 


aa 


September, 1957 


Ever: eas - CRIND-OFLEK DOES IT 


ROUND | 
WHEEL 
fit into a_ 
SQUARE 
CORNER: 


Unretouched photo 


Here’s a 3-inch diameter Grind-O-Flex 
wheel smoothing and blending draw marks 
and welds on a tubular frame. Note how 
it shapes itself to the contour. 


Grind-O-Flex comes in big diameters too— 
in fine or coarse grits—to blend welds, 
smooth casting flash, polish rough 
surfaces. Wheels form themselves to fit 
the job. No danger of “‘digging”’ into 
stock. There is a grit grade to fit your job, 
polish or grind. 

Beautiful-finish-wise, cost-wise and 
time-saving-wise, nothing can touch 
GRIND-O-FLEX. 


Our Engineering Staff can 
recommend the wheel for 
your job, and a supply 

source near you. Write us 


+ 
SRN OES erooucts. inc. 


4023 Irving Piace, Culver City, California 
Use postpaid card. Circle No. 232 
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CLOVER 


LAPPING AND GRINDING 
COMPOUND 


Cc 


“Lover compoun” 


ae 


‘ NEw rormut* 
CLoveR 
( ATER-soLus 

OinG ane LA 


“ ComPpoun® 
= vat 


HE first made-up, ready-to- 

use lapping and grinding 
compound in history ap- 
peared in 1903. It was the 
first patented compound, the first 
made with a melting point high 
enough to assure total suspension of 
the grit under the heat produced by 
power lapping. It was an indispens- 
able tool for the mechanic and the 
manufacturer in the early years of 
the century. It has been the stand- 
ard of industry, the world over, ever 
since. Everybody recognizes the 
green Clover can. 


Clover Lapping and Grinding Com- 
pound is still best for gear lapping. to 
remove feather edges of machined 


Clover is prepared to make 
compounds to suit your 
particular problems. Just 
write or telephone us. 


LAPp FOR ING 
“ING -GRinpinG - POW” : ING . GRINDING - poLisH - 
hs tes € aeody 3S lbs te, . | SRADE acody eve 


Printed in U.S.A. 


PATENTED 


LOVER COMPOUND 


components, to lap in parts that must 
fit perfectly. General industrial use 
includes shaft and cylinder lapping 
of all kinds of pumps. lapping in 
high-pressure liquid valves, diesel 
engine valves and parts, fuel-injec- 
tion valves, and many other uses. 


Clover Lapping and Grinding Com- 
pound comes in a full range of 
standard grits of Silicon Carbide. 
For plants or shops that prefer it, 
Clover makes a water-soluble com- 
pound as well as the regular grease 
mixed. On special order, almost any 
combination of high- or low-viscosity 
binder and any grit of Aluminum 
Oxide, Norbide. or Silicon Carbide 
can be furnished. 


CLOVER MFG. CO. 


Apis NORWALK, CONN., U.S. A. 


1903 ® 
Telephone: VIctor 7-4515 


DeLee oer ss 


card. Circle No. 233 


Coated 


Abrasives 
© 


Lapping and 
Grinding 
Compounds 
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THOMPSON SURFACE GRINDER equipped with an Anocut power unit. Grinding 
wheel is rendered negative, workpieces positive. A coolant-electrolyte completes the 
circuit. Through electrolysis, abrasive consumption is reduced by 80-90%. 


| Saves 90% in Diamond Wheel Costs 


Electrolytic unit on standard No. 3 surface 
grinder enables carbide grinding service to 
rough grind many carbide blanks at a time, 
with heavy stock removal. 


@ Cooperative Carbide Grinding 
Co., Ine., Anderson, Indiana, is 
realizing great economies in dia- 


mond wheel use and savings in 
operation time by using an elec- 
(continued next page) 


144 CARBIDE INSERTS in fixtures mounted on chuck. Coolant-electrolyte is fed through 
hose at right to wheel. One full-depth pass on each row completes grinding. 


September, 1957 


GRINDING and FINISHING 


in, 
; 
} 


Youn Rey 


J 


ts FINISHING 


Only KRAMER’s 


Tumblers and Buffers give 
you SUCCESSFUL PRECISION 
FINISHING with high 
savings. 


ed! Kramer's Noiseless, chain- 

driven Tumblers CUTS DOWN YOUR 
LABOR COST. . . DEBURRS, DEFLASHES, 
POLISHES to give you the “PERFECT 
FINISH LOOK” desired to meet your 
highest standards. 


SINGLE BARREL TUMBLER 


Size: 30” x 36” or engineered 
to your specifications. Barrels 
lined with kiln-dried and glued 
maple. Child’s play to operate. 
Economical on space as motors 
are individually mounted over- 
head — double decked or single. 
Tumbling supplies available 
also. 


BUFFING LATHE 


1 to 7% H.P. Ball Bearing 
V-Belt Drive. Pre-determined 
speed set at factory or to your 
specifications. Buffing wheels 
and compounds available for 
every industry . . . Special com- 
pounds recommended for 
Special applications. 


Write Dept. GF for Detailed Information 


H. W. KRAMER CO. 


_ 120-30 JAMAICA AVENUE 


RICHMOND HILL 18, N.Y, 


Use postpaid cord. Circle No. 234 
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SAVES YOU UP TO 30% OF CARAT 
USAGE; COSTS ONLY 178.50! 


Dust from these diamond wheels... 


was recovered by this Torit Diamond 
Dust Collector... 


at the rate of (50.5) carats in 
14 days. 


exclusive new centrifugal design simplifies recovery, 
serves all diamond grinding operations 


Actually pays for itself in days. In an on-the-job test of this new TORIT equipment, 
the initial investment was returned in just 21 operating days. The test was 
conducted by a leading automobile manufacturer under regular operating 
conditions. Recovery averaged 30°, of the carats originally contained in the 
diamond grinding wheels. You actually get a cash return of $1.00 for every 
$10.00 invested in diamond grinding wheels. 

For all diamond grinding operations. This new TORIT Collector provides the same 
outstanding performance in all types of grinding operations—mist, wick or 
dry. Its design and operational simplicity also mean virtually maintenance- 
free service. Its tough construction assures long, long life. 

Installs anywhere. TORIT’S new Diamond Dust Collector can be used alone 
or in conjunction with central exhaust systems or unit dust collectors. It 
weighs only 65 lbs. and requires only 14” x 22” floor space. Its centrifugal 
separating action uses no filters or sloppy, inflammable oil baths. Service is 
quickly and conveniently performed by simply unscrewing the unit’s top 
for removal and emptying of the clear plastic container. 

FREE details and full specifications on request. Here’s your chance to really save on 
your diamond usage. Write today for full information on this important 
new diamond grinding development. 


TORIT MANUFACTURING COMPANY Walnut & Exchange Sts., 


Dept. 514, St. Paul, Minnesota 
Use postpaid card. Circle No. 235 
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NEW TORIT DIAMOND DUST COLLECTOR 


Saves 90‘. in Diamond 


Wheel Costs ... 


trolytic grinding attachment on ; 
No. 3 surface grinder for the roug] 
or preliminary grinding of carbid 
tool inserts. One pass under th: 
wheel at a traverse rate of 6 inche: 
per minute and a downfeed of .01( 
to .015-inch does the job, with a re 
duction in diamond wheel con 
sumption of 80 to 90%. 


The carbides being ground here 
are full length inserts (types TB 
16, 12, 8) as well as the smalle: 
throwaway tvpe. Tool fixtures fo: 
mounting the workpiece are of the 
same height so that all three sizes 
of the larger inserts may be ground 
in One pass on the Thompson No 
3B Surface Grinder equipped with 
an Anocut automatic, electronically 
controlled power supply unit for 
electrolytic grinding. 


The wheel on this surface grinder, 
run at 1725 R.P.M., is a 1” x 12”, 
100 concentration, 120 grit meta! 
bond wheel which is negativel) 
charged in the electrolytic circuit, 
the workpieces being charged posi- 
tively. The coolant-electrolyte com- 
pletes the electrolytic circuit. On 
standard carbide insert grinding, 
one cubic inch of carbide is re- 
moved for each .0001 inch of wheel 
wear. The wheel in the photo- 
graphs has already been in use for 
over four months. A l-inch wide 
grinding pass is taken. 


Prior to the adoption of the elec- 
trolytic equipment, Cooperative 
was using conventional diamond 
grinding wheels. Though effective, 
the work proved to be costly; dia- 
mond wheel consumption expense 
mounted rapidly due to exces- 
sive wheel wear. However, when 
the electronic-electrolytic equip- 
ment was installed evidence of 
economies soon appeared. 


Actual grinding time has been 
significantly reduced, for the elec- 
trolytic process, by deplating the 
metal, reduces the requirement ot! 
abrasive action by as much as 90%. 
The grind is completed in one pass 
with only a fraction of the wheel- 
to-work resistance found in ordi- 
nary grinding operations. 144 car- 
bide inserts are mounted on the 
chuck for simultaneous grinding. 
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IN THIS ADAPTATION of the Moore Products air gaging cabinet, the unit provides 
feedback control of a centerless grinder and as an auxiliary function operates and 


programs a segregator. 


Parts come out of the grinder and are gaged by the head, 


then are guided into the proper bin by the tilting chute, right foreground. 


Air Gages for Grinder Control: 


Some Recent Applications 


®@ Originally developed for the re- 
quirements of automatic post- 
process gaging of thrufeed center- 
less grinder output, an air gaging 
unit manufactured by Moore Prod- 
ucts Company is now being suc- 
cessfully applied to a number of 
other interesting grinder control 
gaging operations. 

The basic gaging unit is known 
as the Model 871 Cabinet, and was 
introduced by Moore in 1956. It 
is of the pneumatic-electric type, 
and can be fitted with a number of 
stock gaging contacts for mount- 
ing on the grinder workrest. 


The usual installation of this 
type of unit consists of (a) a gag- 
ing head mounted adjacent to the 
output side of the wheels and 
through which the work moves, 
impelled by the regulating wheel, 
and (b) a cabinet (Model 871) 
which receives the pneumatic gag- 
ig pressure signal from the head. 
The gaging pressure, by means of 
pneumatic-electric relays, operates 
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a series of electrical contacts which 
in turn operate signal lights 
mounted on the front of the cabi- 
net. These contacts are also availa- 
ble for use as part of a feedback 
circuit to correct and/or shut down 
the grinder when the workpiece 
approaches tolerance limits. Ordi- 
narily in this type of installation, 
the head measures the size ch: inge 
trend only. The parts slide through 
the head on a “vee” block which 
is part of the head and their size 
is sensed by an _ overhanging 
pivoted blade. Motion of this blade 
caused by workpiece size changes 
operates a reed system to cause 
the equivalent clearance change at 
the gaging nozzle. See the drawing 
of this type of adjustable trend 
gage. 

In contrast to this usual type of 
installation for centerless grinder 
control, several outstanding appli- 
cations of these basic gaging com- 
ponents have been made recently 


(continued next page) 
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RESINOID 
DIAMOND 
WHEELS 


The Best Diamond 
wheel ever developed 


U.S. DIAMOND'S PROVEN 
REVOLUTIONARY “PRES- 
SURELOK”® Process in- 
creases Diamond holding 
efficiency by 300 


Positively no danger of 
heating or cracking car- 
bide with the most rapid 
stock removal. 

Use dry or with coolants. 
They are consistently 
super-finishing, out-pro- 
ducing. under-costing any 
other Diamond wheel ever 
produced . .,, and they 
are always readily avail. 
able. 

If you have used them. 
you know they are the 
best! ... If you haven't, 


let us show you! 


UNITED STATES 


DIAMOND WHEEL CO. 


835 ILLINOIS AVENUE 


AURORA 


ILLINOIS 


Use postpaid card. Circle No. 236 
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STANDARD TREND GAGE UNIT is used in most centerless grinder installations where 
thrufeed machine is controlled by gaging unit. Maximum speed of this type control is 
24,000 pieces/hour. 


HANCHETT 


METAL SAW SHARPENER 


for HOT or COLD CIRCULAR SAWS 
Solid or Inserted Tooth Types 


HEAVY DUTY — BALANCED DESIGN 


Straight Line Grinding Wheel Feed Action — 
Smooth and Accurate 


Wheel Head Adjustable for any Saw Tooth 
Angle Desired (Cam Action) 


MODEL 


® Grinding wheel speed is adjustable for wheel wear 

* 100% anti friction bearings for smooth, trouble-free 
operation 

* Accurate—simple stroke adjustment for both feed 
and lift cams 

*® Rugged construction for hard, heavy duty performance 

® Heaviest stock removal at high production rate 

* Grinding wheel head motor—-two h.p. (belted type) 

* Capacity—24” to 72” diameter saws (larger when required) 

* Available—other sizes and types of machines to meet 
all saw requirements 


HANCHETT MANUFACTURING COMPANY 


World's largest Manufacturers of Saw Sharpening and Knife Grinding Machinery 


MAIN OFFICE: WEST COAST: 
BIG RAPIDS, MICHIGAN PORTLAND 1, OREGON 
Use postpaid card. Circle No. 237 
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Air Gages for Grinder 
Control . . . 


in which size control is accom 
plished in a different manner. The 
include: 


e Infeed Grinder Control (in 
process )—The shoes of a Microcen 


tric grinder were used as gagin: 
reference surfaces and a Moor. 


air-gaging capsule served as a gag- 
ing pickup. The standard Mod! 
871 gaging control cabinet was 
connected to the gaging pickup 
This unit provides four cycle con 
trol switching points, including 
“cycle start,” “fast feed,” “slow 
feed,” and “final size.” 


e Ammunition Gaging—The Mode! 
871 and a special Moore pickup 
were incorporated into an indexing 
machine which assembled primers 
for 20 mm cartridge cases. The 
equipment gaged the primer 
bridge thickness and _ provided 
segregation signals. 


e Cascade Control—The basic 
Model 871 cabinet served in this 
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case as the in-process portion of 
i cascade grinder control system, to 
sive completely automatic “closed 
loop” machine tool control. 


e Vertical Grinder Control (in- 
process )—Here the basic gaging 
unit was applied to a Frauenthal 
vertical spindle machine which was 
grinding the hub of a transmission 
housing. Moore gaging capsules 
mounted in a pivoted arm served 
as size pickups. An interesting de- 
tail of the installation was that the 
gaging cabinet signals were fed 
back to a Westinghouse Cypak con- 
trol circuit. 

e Workpiece Segregation—The 
photo accompanying this article 
shows another successful applica- 
tion of the Model 871 air gaging 
cabinet. Here, in addition to pro- 
viding its primary function of 
giving feedback control to a cen- 
terless grinder, it also actuates and 
programs a segregator for separa- 
tion of parts into size categories. 
Because the workpiece OD is inter- 
rupted by flats and holes, a stand- 
ard “snap switch” timing gage 
head was chosen. Here each indi- 
vidual workpiece is separately 
measured and an electrical signal 
based on that measurement is cre- 
ated. The leading edge of each 
workpiece operates a snap-switch 
so that the gaging signal is forth- 
coming at the proper instant. This 
instant occurs when the measuring 
nozzles have been impinged upon 
an uninterrupted portion of the 
work OD for sufficient time to per- 
mit full gaging pressure buildup. 
The maximum speed of this type 
of unit is 7000 per hour. 

For this installation, the head is 
mounted on a special fixture which 
houses a set of work piece guide 
rails and a segregating mecha- 
nism. The work, impelled by the 
grinder regulating wheel, passes 
through the gaging head and slides 
down the segregating chute. The 
angle assume d by the pivoted chute 
guides the workpiece into the 
proper classification bin. The chute 
is positioned by an air cylinder 
which responds to the particular 
size class of each workpiece. 

Since the major components of 
this special unit—the cabinet and 
the gaging head—are “off-the- 
shelf” building blocks, great sav- 
ings in price and de livery can be 
rained. eee 
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A super grinding coolan 


WB GRINDING CONCENTRATE 1500 


Normal dilution for this entirely 
different type of coolant is from 150 
to 200 parts of water to | part W & B 
Grinding Concentrate 1500. And 
since W & B 1500 is used in extreme 
dilutions, one 55-gallon drum pro- 
vides up to 11,000 gallons of 
grinding coolant — at a cost of 
about I¢ a gallon, 


We&B 1500 


gives excellent rust protection and 


Foamless as water, 


provides a transparent mix that 
really keeps wheels open. Grinding 
. machines stay cleaner. 
Get 


is keener 
Chips settle almost instantly. 
complete information on this out- 
standing grinding concentrate, Fill 
attached 


out and return coupon, 


W &B Grinding Concentrate 1500 is being used by 
many of the country’s largest manufacturers. 


INDUSTRIAL 
LUBRICANTS 


Worcester, Massachusetts + 


THE WHeire & BAGLEY CO. 


Detroit, Michigan 


Originators of Grinding Lubricants 


THE WHITE & BAGLEY co., 88 Foster St., Worcester, Mass 


Please send me complete information on W & B Grinding Concentrate 1500 


— and the list of large users. 
Name 
Company 
City 


Zone 


Title 
Street 
State 


C] My plant has a tricky grinding problem on which we'd like advice. I've attached 
a letter describing it in detail. | understand that you offer this service without 


obligation. 


Use postpaid card. Circle No. 238 
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Model B960 
Universal Grinder 


SHOWN WITH 8943 
MOTOR-DRIVEN 
WORK HEAD 
AVAILABLE AT 

EXTRA COST 


Announcin 
the Newl 


B900 Series 
K. O. LEE 
GRINDERS 


The new Lee grinders have improved accuracy stan- 
dards, greater capacities, 259% heavier construction, 
V-type Saddle, larger table ways, improved lubrication 
system giving longer life, and many refinements for 
easy operation. New engineering features simplify 
and minimize time in making setups for almost every 


operation. 

pevatlalle Models 
B900 Tool & Cutter Grinder 
B900X Basic Tool Grinder 


B960 Universal Tool Grinder for 

e . 

Corp 
Y K. 0. Lee Company Offers a Complete Line of Grinder Fixtures {rida 
f grinc 
B9<OH The K. O. Lee Company makes available a large selection of fixtures to re 

Seeenaee, adaptable to the B900 series grinders. Partial list includes: Motor Driven slabs 


HYDRAULIC 


GRINDER teatu 


Work Heads, Tap Grinding Fixtures, Tilt Table Attachments for forming i 
and sharpening cemented carbide tools, High Speed Grinding Attachment, 
Radial Grinding Fixtures, Universal Work Holding Fixtures, Sensitive Work 
Heads, Diamond Dressers, and Cutter and Hob Grinding Arbors, 


HYDRAULIC POWER UNIT 
é For Table Traverse Available on all 


LEE B900 SERIES GRINDERS 


Hydraulic Pump Unit Shown Is Concealed In Base Cabinet 


aks) , CLIP AD TO LETTERHEAD 
 Gemaae aan Gat AND SEND FOR COMPLETE LITERATURE 


K. O. LEE COMPANY, ABERDEEN, SO. DAKOTA 


“The new B900 series K. O. Lee grinders will be on display at the National Metal Exposition, Chicago, Booth [‘°°- 
1397, November 4-8, 1957.” Sept 


Use postpaid card. Circle No. 239 
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RAIL MOUNTED SNAGGING grinders replace old-style swing-frame grinders in 
Allegheny-Ludlum’s new Brackenridge plant. More effective control of grinders gives 


better results on stainless billets. 


Allegheny Ludlum Sets Up 
for Stainless Snagging 


@ At Allegheny Ludlum Steel 


Corporation’s sprawling Bracken- 
ridge plant near Pittsburgh, a new 
grinding operation has been set up 
to remove surface imperfections on 
slabs of stainless steel. Outstanding 
features of the new installation are 
the semiautomatic billet grinders 


OVERHEAD ductwork for the Bracken- 
tidge snagging operation includes four 
dust collectors of 48,000 cfm capacity 
tach, 


September, 1957 


and the high-capacity dust collec- 
tors of a recent design. 

The new Number 10 grinding de- 
partment, as it is designated, has 
seven new hy 
billet grinders which move on rails 
up and down the length of the steel 
slab as the electrically-powered 
grinding wheels snag the stainless 
billets in preparation for further 
heating and rolling. Hydraulic pres- 
sure maintains wheel contact with 
the slab, as the operator sits and 
manipulates the power controls of 
the grinder. 


The new semiautomatic ma- 
chines are much faster and more 
efficient than their swing-frame 
grinder predecessors which were 
entirely manually operated. Be- 
cause of steadier pressure and 
more effective control made possi- 
ble by the new grinders, surface 
grinding is more uniform, resulting 
in a smoother, more uniform sur- 
face on the finished billet. 


Each grinder of the Bracken- 
(continued on next page) 
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hydraulic-electric 


SPITFIRE Tool Machine 


2931 N. Pulaski Rd., Chicago 41, ill. 


Use postpaid card. Circle No. 240 
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You are invited 
to consult our 
engineering staff 
about your fin- 
ishing problems. 


. 0, MAPLE ROAD EAST BIRMINGHAM, MICH. 
Polishing, Buffing, Grinding, Filtering Equipment 


that automatically cuts your costs. 


Use vostpaid card. Circle No. 241 
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SEVEN SEMI-AUTOMATIC grinders of 
the Brackenridge plant give installation 
high production capacity. 


Allegheny Ludlum... 


ridge installation faces a booth into 
which the sparks and fine dust 
from the slab surfaces are sprayed 
by the grinding wheel. The dust 
is pulled into a hood and connect- 
ing duct work by four new-type 
Joy Microdyne dust collectors, each 
with 48,000 cfm capacity. 

The four collectors are doing a 
job which probably would have 
been impossible for previous types 
of dust control equipment—moving 
the dust from all seven grinders 
without installing a unit for each of 
the grinders. Savings were thus 
realized in space and in installation 
expense. 

A single settling tank located at 
the end of the grinding department 
removes the slurry accumulated 
from all four dust collecting units, 
as opposed to the more usual sys- 
tem of individual boxes for each 
collector. 

The Joy collecting units are con- 
structed with type 316. stainless 
steel throughout. This material is 
said to be able to withstand the 
corrosive and erosive action of the 
grinding wheel abrasive particles 
and high alloy steel dust mixed 
with water in the collector. Connec- 
tions for water in the Brackenridge 
installation were made from the 
building’s normal water supply. 
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Free Literature 


Use the postpaid card opposite page 80 to receive your 
copy of any of the literature listed on these pages. Just 
circle the proper number on the card and mail it. We'll do 


the rest. 


Mounted Wheels 


Catalog bulletin Form ESA-67 de- 
complete line of abrasive 
mounted wheels. All sizes and shapes 
in the A and B series are illustrated in 
actual size with dimensions indicated, 
and typical shapes of the W series with 
complete listing are included. Also 
shown are the new standard suffix des- 
ignations for mandrel projections and 
diameters recently adopted. 

Simonds Abrasive Co., Tacony & 
Fraley Sts., Philadelphia, Pa. 


Use postpaid card. Circle No. | 


scribes 


Cut-off Wheels 


Abrasive cut-off wheels for all kinds 
of applications and depressed center 
abrasive wheels for use with right angle 
grinders are described in Bulletin GC- 


™ 


' MOUNTED WHEELS 


September, 1957 


57. Recommendations are listed for ap- 
plications ranging from the fine finish- 
ing of stainless steel to the cutting and 
cleaning of tough alloy castings. Dit- 
ferent types of wheel construction are 
illustrated, including wheels reinforced 
with fabric and incorporating new 
“wattle” sides. 

Electro Refractories & Abrasives 
Corp., 344 Delaware Ave., Buffalo 2, 
N.Y. 


Use postpaid card. Circle No. 2 


Surface Grinders 


Hydrabrasive surface grinders are 
available in three sizes: 8” x 24”, 12” x 
18”, 12” x 24”. All models have 12” 
capacity to table under a 12” wheel, 
but can be built with 18” under the 
wheel. There is 3-5/16” clearance un 
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der the head for grinding between 
guide pins. For effortless travel up and 
down the column, the head, spindle 
and motor are balanced on the elevat- 
ing screw and ways. 

Folder from Abrasive Machine Tool 
Co., East Providence, R.I. 


Use postpaid card. Circle No. 3 


Centertype Grinding Wheels 


“Cincinnati Centertype Grinding 
Wheels” describes the features and ap- 
plications of these wheels. It is com- 
pletely illustrated and contains a help 
ful table of suggested grinding wheel 
gradings for various centertype grind 
ing Operations. 

Cincinnati Milling Products Div., 
Cincinnati Milling Machine Co., Cin 
cinnau 9, O. 


Use postpaid card. Circle No. 4 
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Grinding Wheel Recommendations 


Engineering Data Sheet No. 5 lists 
grinding wheel recommendations for 
finishing overlays of hard-facing al- 
loys—nickel-base, cobalt-base and iron- 
base. Part numbers are given for wheels 
of the following manufacture: Atlantic, 


Bay State, Blanchard, Carborundum, 
Cortland, Macklin, Norton, Precision, 
Robertson, Simonds and Sterling. Rec- 
ommendations are offered for these 
grinders: surface (both horizontal and 
vertical), cylindrical, internal, center- 
less, and tool room. 

Wall Colmonoy Corp., 19345 John 
R. St., Detroit 3, Mich. 


Use postpaid ecard. Cirsle No. 5 


Pneumatic Spray Systems 


Pneumatic spray systems atomize oil 
in a nozzle of a spray valve by com- 
pressed air. They can be used for grind- 
ing, milling, drilling, tapping, ream- 
ing, sawing. Spray systems of this 
type may be gravity, syphon, air or 
pump operated. Each spray valve is 
equipped with two needle valves, one 
to contro! the flow of air and the other 
to control the flow of oil. Multiple spray 
valves in a gang-mounted design are de- 
sirable for many applications. Each 
valve may be adjusted individually or, 
if necessary, shut off entirely without 
disturbing the performance of the 
others. The valves can be furnished 
with the nozzle mounted directly on 
the valve or at a remote point. 
Oil-Rite Corp., 2302 Waldo Blvd., 
Manitowoc, Wis. 
Use postpaid card. Circle No. 6 


va 
RIBON UNIVERSAL GRINDERS 


Electro mechanical and hydraulic models 
produced by one of Europe's largest grinder 
manufacturers—completely universal with 
swinging internal grinding heads. 14" x 
2" x 5" O.D. wheel with 3 H.P. and 18000 
and 35000 I.D. spindles with 112 H.P. Long 
conical adjustable plain bearings in both 
wheelhead and workhead with automatic 
pressure oil bath lubrication. All machines 
have automatic table traverse and infeeds. 


11” x 20” Electro Mechanical Grinder .. $3450.00 
tt" x 32” Electro Mechanical Grinder ... 3600.00 
11” x 42” Electro Mechanical Grinder . 3850.00 
12” x 20” Hydraulic Plunge Cut Grinder .. 5450.00 


All Prices FOB N.Y. or Chicago 


—— 


Write for 
Catalog 


CENTRI CENTERLESS GRINDERS 


Close tolerance production units capable of 
.0001"" tolerances in production. Long coni- 
cal adjustable plain bearings cn both 
grinding wheel and feed wheel spindles 
with pressure oil bath lubrication. Equipped 
for bar feed, thru feed, and infeed work 
with automatic ejectors and automatic 
cycling on infeed where desired. Diamond 
or crush dressing on both wheels with 
contour form and taper dressing of wheels 
by either hand feed screw or hydraulically. 


0 x 2% x S$” 


Model O—Work Dia. .020”-'2". 
. $1950.00 


Wheel with 3 H.P. ........ 


Model 1—Work Dia. .020”-2”. 12 x 4 x 5” Wheel 
with 5 or 7% W.P. ..........$3450.00 


Model 3—Work Dia. 7" 3”. 14x 7 x 5” Wheel 
with 16 H.P $4675.00 


All Prices FOB N.Y. or Chicago - 


THE AMERICAN HERFORDER CORP. 


1801 W. COLUMBIA AVE. 


CHICAGO, ILLINOIS 


Use postpaid card. Circle No. 242 
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. 
Air Gages 

Catalog 57-D covers complete line 
of Dimensionair air gages accessorics. 


New model, DA-201, has a range of 
.006”, with a magnification of 1250 to 
1. Minimum scale graduations equal 
0001”. Expanded listing of air plugs 
includes sizes from .093” to 6.260)” 
in the thru-hole models, with com- 
plete specifications and dimensions. 
Counterbore and blind hole models are 
also described. Chart shows how 
gaging ranges are apportioned on the 
Dimensionair’s calibrated scale with re 
lation to size of workpiece dimension 
and its tolerance. 

Federal Products Corp., 
St., Providence 1, R.I. 


Use postpaid card. Circle No. 7 
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Rotary Grinding Attachment 


Grinding attachment affords friction 
less rotation with pre-loaded angular 
contact precision ball bearings. Placed 
on a surface grinder chuck or table, 
a rotary grinding machine is made in 
a few minutes. Put on any machine 
having a spindle with vertical travel, 
and with the use of an air or electric 
hole grinder, a precision internal grind- 
ing machine is immediately available 
for straight or tapered holes. Tapers 
or angles from 0° to 90° can be ground. 

Circular from American Standard 
Co., Plantsville, Conn. 

Use postpaid card. Circle No. 8 


Optical Height Gage 

Folder describes optical height gage 
as an “accurate yardstick which meas- 
ures heights up to 61 inches with a 
curacies of +.000005” per inch ot 
height.” Gage combines Webber gaye 
blocks and the Leitz measuring micro- 
scope. 

Webber Gage Co., 12912 Trisket Re.. 
Cleveland 11, Ohio. 


Use postpaid card. Circle No. 9 
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Comparator Charts 


Catalog folder describes custom com- 
parator charts and coordinated staging 
fixtures for rapid and accurate part in- 
spection on optical comparators. Of 
particular interest to users of auto- 
mated machine tools is the illustration 
of an aircraft fuel control manufactured 
on a Gorton pantograph. To assure 


positive tooling coordination, both 
pantograph follower template and 
Magni-gage comparator chart are 


photographic reductions from a single 
precision master layout. 
Industrial Lofting & Mtg. Co., Inc., 


Bridgeport, Conn. 
Use postpaid card. Circle No. 10 


Grinder, Buffers, Polishers 


Profusely illustrated folder presents 
complete line of grinders, polishers, 
butters. Infinitely variable speed, belted 
and direct motor drive, 4% hp to 100 hp. 
Air-rester dust collectors claim effi- 
ciency for the majority of industrial 
dust collecting problems. They collect 
butting lint; polishing, grinding, abra- 
sive belt grit and dust, and salvage pre- 
cious metals. 

Standard Electrical 


cinnati 4, Ohio. 
Use postpaid card. Circle No. It! 


Tool Co., Cin- 


Internal Grinding Attachment 


High speed spindles presented in 
catalog sheet mount on R-O grinder 
column and permit the grinding of 
both axial and radial relief when used 
iN conjunction with universal form re- 
lieving fixture. The Vulcanaire, Series 
10,000, is an air-powered spindle with 
maximum speed of 65,000 rpm. The 
Precise, Super 60, is an electric-powered 
spindle with maximum speed of 45,- 
00 rpm. 

‘oyal Oak Tool & Machine Co., 
Royal Oak, Mich. 


Use postpaid card. Circle No. 12 
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Grinding Wheel Dressers 

Specially designed for Blanchard and 
similar grinders, these wheel dressers 
are claimed to save time, labor, mate 
rial. Model 7, trim tor new segments, 
is placed on magnetic chuck and the 
wheel is positioned to bring all seg 
ments into contact. Trueness is there 
after maintained with permanent-type 


dresser. No. 7A, for finer grit segments, 


is used in the same manner as No. 7. 
Bulletin distributed by Frank Loy 
& Assoc., 2890 W. Valley Blvd., Al 


hambra, Calit. 
Use postpaid card. Circle No. 13 


for less 


LATHE or 


similar 


machine 
for 


precision 
grinding 


WITH AN 


AIR TURBINE 


c= 


than $200 , 
equip your 


Tool Grinders 


Carbide tool grinders, Model EE, 
heavy duty wet type; Model AA, floor 
and bench types; Model AW, wet type; 
precision tool grinders Model AP, 
bench and floor types; Model APW, 
wet type, are presented in three folders. 
Smooth vibrationless operation reduces 
scoring of wheels. Quick-acting tables 


save ume, 


Thomas Prosser & Son, Felter Bldg., 
Tenafly, N.J. 


Use postpaid card. Circle No. 14 


The 50,000 RPM 

¥% HP Onsrud DI-GB 
Air Turbine Grinder 
shown here, mounted on a 
lathe, provides surface 
finishes of 3 to 4 RMS in 
internal and external surface 
grinding operations. 
Construction features include 
pre-loaded bearings and 
dynamically balanced spindle. 
Governor control maintains 
full power and speed under 
load . . . gives air economy 

at idling. 

For a total cost of less than 
$200 a precision-built Onsrud 
Air Turbine Grinder can be 
yours for low cost precision 
internal and external 
grinding on your lathe or 
similar machines. You'll find 
Onsrud Grinders have the 
extra power, speed and 
precision to more than do the 
job. Write for D1-GB Air 
Turbine Grinder Bulletin. 


ONSRUD 

MACHINE WORKS, INC, 
PORTABLE TOOL 
DIVISION 

3945 Paimer Street 
Chicago 47, 

Ilinois 


Use postpaid card. Circle No. 243 
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X-Ray Equipment 
A series of portable, industrial x-ray 
equipment, for radiographic inspection 


of castings, welds, assemblies, and 
which facilitates improvements and re- 
pairs on metal products, is illustrated 
and described in a 4-page folder. The 
three compact units of the MS series— 
with respective KVP ranges of 55-200, 
70-260, 70-300—have built-in high ten- 
sion transformers, simplified, color- 
coded technique charts on the face otf 
the control panels, and protective de- 
vices for overload, high voltage, ex- 
cessive voltage and excessive oil tem- 
perature. 

Mitchell Radiation Products Corp., 
128 East Washington St., Norristown, 
» 
™ Use postpaid card. Circle No. 15 


Water Soluble Coolant 


Hamikleer, liquid that acts as a cool- 
ant, lubricant and rust preventive when 
mixed with water is shown in use and 
fully described in an 8-page booklet. 
Coolant reduces rejects by keeping 
work clean and visible, assuring finer 
surface finishes. 

Harry Miller Corp., 4th & Bristol 
Sts., Philadelphia 40, Pa. 


Use postpaid card. Circle No. 16 


Tool Room Production Grinders 


Bulletin 618 describes Series 618 tool 
room and production grinders. Three 
models are available: 618-P, power 
table, power cross teed; 618-PT, power 
table, hand cross feed; 618-H, hand 
table, hand cross feed. Various acces- 
sories and attachments for use with 
the grinders are also described. 

Reid Bros. Co., Inc., Beverly, Mass. 

Use postpaid card. Circle No. 17 


Holes, Contours, Surfaeas 


Published in the interests of greater accuracy and quality in the toolroom and on the production line by the 
Moore Special Tool Co., Inc.; 725 Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 
Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 


a 


7 Tricks of the Trade in Jig Grinding Small Holes 


The following tricks of the trade will prove helpful in jig 
grinding small holes with a diamond-charged mandrel: 


1. Uniformly graded diamond powder should be used for 
charging mandrels. Holes from minimum (1/64) to about 
3/32” in diameter should be roughed and finished with 
80-100 grit powder. Larger holes may be roughed some- 
what more rapidly with a coarser grade, 60-80 grit. 


2. Avoid bellmouth by preventing the mandrel from leaving 
the hole at either end. 


3. Since a freshly charged mandrel will cut much more 
rapidly than a worn one, avoid introducing a freshly 
charged tool as a hole nears size, Fig. 1. 


4. Do not permit the uncharged shank of a mandrel to con- 
tact the surface being ground. Frictional heat will burn 
both the work and the mandrel. The former, partially an- 
nealed at point of such contact, will charge with diamond 
sut and probably be ruined. 


5. It is generally more economical and efficient to consider 
mandrels as expendable and make a new one for each job. 
Since the cost is only a few cents, use of an old one, or even 
the time spent trying to match one to requirements, is 
hardly justified. 


6 Because mandrels cannot be trued with a diamond, it is 
necessary to measure both the top and bottom of a hole 


Fig. 1. In grinding three holes to size, A and B are roughed to 
within .001"—.002”, and C within about .005”. Using a freshly 
charged mandrel, C is finished io size, thereby breaking down 
the high points on the tool. A and B may now be safely ground 
bo size. 


while grinding, in order to avoid a ridge. 


7. In view of point 6, it is advisable to set the work up on 
parallels of sufficient height to enable measurement from 
beneath the workpiece, Fig. 2. 


Fig. 2. Workpiece is mounted high enough to per- 
mit measuring bottom as well as top of hole. 


Get ALL the answers 
from this new, 424-page book 


The information on this page is just a sample of the valu- 
able, on-the-job aid you can get from Moore's a/l-new book, 
HoLes, CONTOURS AND SURFACES. Tells you how to pro- 
duce tools, dies and pre- 
cision parts the modern way. 
424 pages, 495 illustrations. 
184 pages of Woodworth 
Coordinate Location Tables 
from 3 to 100 holes. Price 
only $5 in U.S.A., $6 else- 
where. Send check or money 
order to Moore Special Tool 
Co., Inc., 725 Union Ave., 
Bridgeport 7, Conn. 


Use postpaid card. Circle No. 244 
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Measuring Devices 


Among the items listed in Catalog 
No. 57 are reversible plain and thread 
plug gages, AGD thread ring gages 
and setting plugs, adjustable limit snap 
gages, ring gages and master setting 
discs, thread and gear measuring wires 
and centerless lapping machines. 

Size Control Co., Div. of American 
Gage & Machine Co., 2500 W. Wash- 
ington Blvd., Chicago 12, IIl. 


Use postpaid card. Circle No. 18 


Heavy Duty Fans 


A 24-page bulletin (MD-102) ex- 
plains the construction, operations, and 
specifications of a rugged line of fans 
designed for heavy industry, commer- 
cial installations, and public buildings 
The direct drive units, constructed of 
either cast iron or steel housings, utilize 
a forward curved aluminum wheel and 
streamlined inlets to produce a low 
operating noise level at optimum out- 
put. Available in nine different sizes, 
these fans are furnished for 90 degre 
adjustment as to position of discharge. 


Chicago Blower Corp., 9863 Paciti 
Ave., Franklin Pk., IIl. 


Use postpaid card. Circle No. 19 
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ROTO-CLONE 
dynamic 


precipitator 


Dust Control 


Bulletin discusses the operation of 
the Type W Roto-Clone dust collector, 
explains its distinguishing feature, the 
addition of a water spray to the basic 
principle of dynamic precipitation. The 
spray maintains a flowing film of 
water on collecting surfaces, which 
lowers the water requirements to a 
minimum, traps even the lightest and 
finest dust particles, and delivers col- 
lected dust in slurry form for easy dis- 
posal. Unit is available in 12 sizes: 
from 1000 to 50,000 cfm. 

American Air Filter Co., Inc., 215 
Central Ave., Louisville, Ky. 

Use postpaid card. Circie No. 20 


Carbide Dies 


8-page booklet describes complete 
carbide tool and die service offered by 
Jaquith Carbide Div. of Pratt & Whit- 
ney. Company offers to take die prob- 
lem or project from part print through 
to finished, ready-to-run die. Experi- 
ence includes dies for blanking, form- 
ing, cold-heading, cut-off, drawing, 
swaging, compacting and impact ex- 
trusion as well as carbide wear parts, 
jigs and fixtures. 

Jaquith Carbide Div., 19 Stewart 
St., Lynn, Mass. 

Use postpaid card. Circle No. 2! 


Gravity Conveyor 

(pplication ideas and features of 
Rapistan Flow Tyack are described in 
a new bulletin recently published by 
Rapids-Standard of Grand Rapids. 

Rapistan Flow Track, gravity con 
veyor in its basic form, can be com- 
bined with other conveyors or be used 
in various combinations by itself for 
a multitude of purposes. Form No. 


The Rapids-Standard Company, Inc., 
Rapids, 


342 Rapistan Bldg., Grand 
Mich, 
Use postpaid card. Circle No. 22 
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CARROLL’S NEW SAFETY GUARD 
INSERT gives you Built-In Operator 
Safety and Top Performance 
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FEATURES: 


Now you can have built-in Operator 
Safety on every portable grinding wheel 
you produce or use, at very low cost. 
This radically new Safety Guard Insert 
with its intergrated revolving guard 
gives you the all-important safety fac- 
tor with increased wheel strength and 
efficiency. 

Added economies in production are 
gained from the ready-made molding 
form provided by the Guard. Truing 
of the wheel back is eliminated and 
true dynamic balance, back flatness and 
concentricity, show consistently close 
tolerances within .010 T.LR. 

Safe grinding wheels mean increased 
production — use and specify wheels 
with the new Carroll Safety Guard. 


@ HIGHEST SAFETY FACTOR @ ONE PIECE ASSEMBLY @ NO ADJUSTMENT NECESSARY 
@ PATENTED CARROLL LOCKING DEVICE @ INCREASED STRENGTH @ LIGHT WEIGHT 
@ FOOL PROOF MOUNTING @ TRUE DYNAMIC BALANCE 

@ A POSITIVE GUARD ON EVERY CUP WHEEL 


Write for Information on Carroll's New Safety Guard lnsert 


Dept. 


CARROLL PRESSED METAL, INC. 


133 DEWEY ST., WORCESTER 2, MASS. 


Use postpaid card. Circle No. 245 
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Rotary Table 

Pratt & Whitney 36-inch tilting rotary 
table is shown in a new circular. In- 
tended for large jobs requiring precise 
circular spacing and angular position- 
ing, the table has power tilting, power 
rotation, plus speed and ease of opera- 
tion. Direct reading of table position 
to two seconds of are can be made on 
the rotary vernier dial. 


Oak Blvd., West Hartford 1, Conn. 


Use postpaid card, Circle No. 23 


Stainless Fabrication 

“Fabricating the Stainless Steels” is 
the title of a 12-page issue of Eutectic 
Welding Alloys’ semi-monthly Techni- 
cal Information Digest. The manual 
discusses metallurgy, welding, _pre- 
heating, annealing, stress relieving and 
fluxing. Numerous illustrations of prac- 
tical work on the difficult steels are 
given. 

Eutectic Welding Alloys Corp., 
Flushing 58, N.Y. 


Pratt & Whitney Co., Inc., Charter Use postpaid card. Circle No. 24 


WHITNON 


Precision SPINDLES 


Rated Double A 
for 
Absolute Accuracy! 


Absolute dependability and balance 
is assured by dynamic electronic 
balancer that checks spindles after 
assembly — to provide the ultimate 
in on-the-job perfection. 


America’s finest complete line of Precision High Production 
Spindles for Boring, Grinding, Milling and Drilling 


Whitnon precision Spindles have been developed 
for new and replacement applications. The extra 
rigidity from large spring pre-loaded bearings 
assures constant chatter-free life. 


BORIN 


Correct pre-loading mechanisms keep Whitnon 
Spindles and bearings tight at all times to com- 
pensate for changes created by temperature varia- 


tions and wear. 


Whitnon Spindles for Milling and Engraving will 
increase the output of your machines. Whitnon- 


MILLING 


held tools cut on all lips, hence tools cut better, 


faster and last longer . . . producing a finer finish. 


Whitnon Spindles are built for high speed and 
long life. Drills stay sharp and produce a straight 


DRILLING 


and round hole. 


Write for Literature Today. 


nat Ws 


ROUTE 6 AND NEW BRITA 


UFACTURING COMPANY 
E, FARMINGTON, CONNECTICUT 


Use postpaid card. Circle No. 246 
GRINDING and FINISHING 
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Free Machining Steel 

“Elastuf Penn” is the name of 4 
machinery steel, .45°, carbon special 
analysis, to supply the need for a free. 
machining medium carbon steel with 
superior mechanical properties. Uni 
form structure is claimed by careful 
control of manganese and sulphur and 
minimizing residual elements. This 
gives superior machinability, according 
to the maker. 

Horace T. Potts Co., Erie Ave. and 
D St., Philadelphia 34, Penna. 


Use postpaid card. Circle No. 25 


Sine Plate 


A tiple compound sine plate with 
permanent magnetic chuck which has 
angular adjustments in three planes, 
permitting the possibility of obtaining 
every possible combination of angles, 
is presented in flyer. All rolls are 4” 
apart, hence, sine of angle x 4 is used 
for horizontal setting and sine x 4 
+- .300” for the two other settings. 
The base of the Multi-Sine has four 
rolls of equal size on all four corners, 
square and four inches equidistant on 
all sides. 

American Standard Co., Plantsville, 


Conn. 
Use postpaid card. Circle No. 26 


Drum Cleaning 


Fast, efficient removal of dirt, rust, 
paint and other foreign materials from 
drum exteriors, interiors and lids by 
Rotoblasting is described in specifica 
tion bulletin. The ES-382 automati 
drum cleaning machine cleans covers 
and drums inside and out with a singk 
Rotoblast_ wheel. Automatic loading 
techniques of 30-55 gallon drums, pro 
duction cost studies, operator safe 
guards, engineering specifications anc 
diagrams are included. 

Copies of Bulletin No. 220 are availa 
ble from the Pangborn Corp., Hagers 
town, Md. 


Use postpaid card. Circle No. 27 
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New Equipment 
and Materials 


For further informaiion on any of the products listed here, 


use the handy postpaid card opposite this page. 


Hydrabrasive Surface Grinder Line Announced 


Abrasive Machine Tool Company, 
East Providence, Rhode Island, has un- 
veiled a new line of hydraulic precision 
surface grinders, the Hydrabrasive 
Numbers 824, 1218 and 1224. The new 
line boasts many surface grinder in- 
novations, highlighted by big capacity, 
a new spindle design, a new design 
minimizing heat generally encountered 
with hydraulic powered machine tools, 
and a unique cross-feed saddle adjust- 
ment. 


The new line includes the three most 
wanted precision surface grinder sizes; 
8” x 24” x 12”, 12” x 18” x 12” and 
12” x 24” x 12” 


capacity, all 


To provide  tlexible 
Ftd 


standard Hydrabrasive models have 
of grinding clearance to the table under 
a 12” wheel. Optionally, they can be 
built with 18” under a 12” wheel. Also, 
24” models can be safely extended to 
30” in length without - sacrificing 
strength or accuracy. 


For trouble-free operation, the Hy- 
drabrasive spindles are lifetime sealed 
lubricated. They have anti-friction pre- 
loaded bearings. Spindles are precision 
ground and are powered by special 
“soft” running motors. To eliminate 
possibility of binding on the column 
ways, the head and spindle assembly 
is balanced on the elevating screw. The 
whole spindle unit hangs straight on 
the column ways. 


The new designs minimize heat 
usually associated with hydraulically 
powered machine tools. The Hydrabra- 
sives have two hydraulic cylinder rams 
to actuate the table. Each ram is under 
pressure only half of the time. Oil 
cushions absorb shock at the end of 


September, 1957 


each stroke. The ram is the piston in 
Hydrabrasives, a design advancement 
which eliminates piston rods. The hy- 
draulic system is low pressure, 200 lbs. 
operating pressure, and is small, com- 
pact and simple. It is easily removed 
for inspection or maintenance. Normal 


aes 


‘emperature rise in the system is only 
20°F. The entire power unit is cooled 
by a large volume air tlow over the 
system and up the column aided by 
a T.E.F.C. motor. For inspection, the 
power system rolls on casters out the 
front of the machine. The coolant sys 


- " 
cet > PES PO <~T 


Hydrabrasive 1224, largest of surface grinder line being introduced by Abrasive 


Machine Tool Co. 
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REASONS Why 


RUSCO 
ultra-speed 
Qut-pertorms 


1. ultr a-speed belts operate at higher 


speeds and over smaller diameter pulleys. 


Engineered for all speeds to 100,000 
rpm and over, Rusco ULTRA-SPEED 
belts withstand the severe flexing action 
of small diameter pulleys. In fact, ULTRA- 
SPEED can be used over smaller pulleys 
ey any other type of flat transmission 

t. 


Rusco 
ULTRA- = at - 


2. u / t ta-$ p eed belts outlast all other flat **“° 
belts at ANY OPERATING SPEED. *“'* 


Competitive belts failed on a 30,000 ®t" 8[]2# Mee 
rpm drive as shown, while the ULTRA- ,..,, — 
SPEED belt was removed in perfect con- | 
dition after 516 hours of operation. Here’s 9%? 0 [EIST TTT) <2 wows 


5S Nourse 


proof of real in-service economy. 70200-30080 300 
HOURS 
RuSCO 
3 u / t ta-$ p eed belts are stretch resistant, 320 | 
By test, Rusco ULTRA-SPEED belts ““" /_—#———— 


BELT 2 sae * “J 


Stretch as little as % of 1%—¥% as much | 
BELT 3 Be 


as the closest competitive belt. Take-up 
requirements are far less. More positive ®\' ‘== Sag 
traction is assured. * ——— - 


Prove the superiority of Rusco ULTRA-SPEED on your 
most difficult drive. If it does not outlast any other type of flat 
high speed belt you've ever used, your full purchase price will be 
refunded. 


Contact your local Rusco distributor or write for full infor- 
mation about 


RUSCO ULTRA-SPEED 


...the flat high speed transmission belt that outlasts all 
others—regardless of operating speed or minimum pulley diameter. 


THE RUSSELL MANUFACTURING CO. 


ENGINEERED FABRICS SINCE 1834 


115 East Main Street e Middletown, Conn. 
Use postpaid card. Circle No. 247 
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: 3 DI 
HYDRABRASIVE CONTROLS are group -d 
for natural operation, are mechanica ly 
interlocked for safety. (1) Power table 
feed lever (2) Table reversing valve (3) 
Controls infinitely variable table speeds 
and when pulled out selects continuous 
variable saddle feed for wheel dressing. 
(4) Actuates power saddle feed (5) Varies 
cross-feed from 0” to 3” (6) Is the hand 
saddle feed (7) Table hand feed wheel 
(Hand feed on this power-operated 
grinder is standard equipment) (8) One. 


shot lubrication system. 


tem is located outside of the machine, | 
eliminating heat transfer from that 


source. / 
' . } 
Another engineering advancement 1s |) 


the newly designed cross-feed. bor 
highly accurate transverse saddle ad 
justment, Hydrabrasives have a_ pre 
cision ground cross-teed screw with 
backlash eliminator and ball bearing 
saddle ways. The saddle moves on +4” 


steel pre-loaded ball bearings on hard- 7 


ened steel square ways. The hydraulic 
motor turns the screw for rapid saddle 
transverse when dressing wheel. 

Abrasive says their Hydrabrasive line 
is designed from the operator’s view- } 
point. For example, all Hydrabrasive | 
controls are grouped for natural oper 
ation, and are mechanically interlocked 
for safety. Specifically, Abrasive points | 
out that the elevating hand wheel 1s 
located on the head to eliminate 
crouching to line up work. Each con 
trol is engineered to allow the operator 
to work in a natural, comfortable po 
sition during each operation. 

In common with the entire Abrasive 
line, the new Hydrabrasive  surtace 
grinders feature easily maintained unit 
construction. 

Abrasive Machine Tool Co., Dexter 


Rd., E. Providence, R.I. . 


Use postpaid card. Circle No. 10! 


FOR ACCURATE SADDLE ADJUSTMENT, 
Hydrabrasive line has ground cross-feed 
screw with backlash eliminator (not 
shown) and ball bearing saddle ways. 
Saddle moves on 34" steel preloaded balls 
on hardened steel square ways. Hydraulic 
motor turns screw for rapid saddle trav- 
erse when dressing wheel. 
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Tool Grinder Series 
Announced by K. 0. Lee 


\ new series of universal tool and 
cutter grinders has been introduced by 
the K. O. Lee Company, Aberdeen, 
South Dakota. The B900 Series in- 
cludes: Model B900 Tool and Cutter 
Grinder, Model B960 Universal Tool 
Grinder equipped with dovetail slide 
mounted multiple speed head, and 
Model B900X Basic Tool Grinder. The 
B900X machine can be converted to a 
carbide grinder with the addition of 
a tlung table attachment and univer- 
sal work holding fixture. 

rhe new Lee grinders have improved 
accuracy standards, greater capacities, 
25°, heavier construction, V-type sad- 
dle, larger table ways, improved lubri- 
cation system giving longer life, and 


many refinements tor easy operation. 
New engineering features simplify and 
minimize time in making setups for 
almost every operation. The grinders 
are available with hydraulic power unit 
for table traverse. 

Condensed specifications include: 
Swing over table 844” (with 1” raising 
blocks, 1014”). Distance between cen- 
ters of head and tail stocks 20%”. 
Table Dimensions: Working surface 
34” x 27%", Sub-table 8” x 36”. 

Available are a large selection of 
fixtures adaptable to the B900 series 
grinders. Partial list includes: motor 
driven work heads, tap grinding fix- 
tures, ult table attachments for forming 
and sharpening cemented carbide tools, 
high speed grinding attachments, radial 
grinding fixtures, universal work hold- 
ing fixtures, sensitive work heads, dia- 


mond dressers, and cutter and hob 
grinding arbors. 

K. O. Lee Co. Aberdeen, South 
Dakota. e 


Use postpaid card. Circle No. 102 


September, 1957 


GREATLY INCREASED SAFETY in use of angle portable grinders has been sub- 
stantially accomplished with Safety Guard Insert just announced to grinding wheel 
manufacturers. New wheel mounting was developed by the Carroll Pressed Metal, Inc., 
Worcester, Mass. Inquiries made of portable grinder users indicate that users do not 
employ conventional separate cup guard attachments because of extra handling and 
mounting time. With new insert, grinding compound is “‘locked-in’’ at three points. 
A comparison between standard wheels and separate conventional guards revealed 
that grinding wheels mounted with the Safety Guard Insert were 25% to 40% safer 
to use. The insert eliminates need of reinforcing rings, pronged anchor bushings, and 
individual mounting nuts. 


Use postpaid card. Cirele No. 103 


PRECISION BELT-DRIVEN 
SPINDLES OR 
WORKHEADS 


PRECISION MOTOR-DRIVEN 
SPINDLES OR 
WORKHEADS 


RUGGED — 
CONSTRUCTION 


PRECISE ENGINEERING 
or STANDARD © 
SPINDLES 
ee 
SPECIAL 
MACHINE TOOL 
PERFECTION! 


12 
i ET 
GOT A TOUGH PROBLEM? 


Our custom engineering depart- 
ment has or will get the answer 
for you. Tell us about it today 


Booth i641 e etre 


~~ 


In nearly 500 American and 
foreign plants, STANDARD 
spindles are doing a top produc- 
tion job as modernizing appli- 
cations on old machines, and in 
special adaptation for custom 


jobs. 


Chicago Amphitheatre 
November 4-8 


Write for free literature today. 


the STANDARD electrical tot co 


PRECISION SPINDLES AND MACHINE TOOLS 
= a 


2478 RIVER ROAD * CINCINNATI 4, e OHIO 
Use postpaid card. Circle No. 248 
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Heavy Duty Soluble Oil 

A new emulsified cutting oil whi. h 
substantially increases the efficiency | 
many heavy-duty machining and grit 
ing operations has been announced 
Gulf Oil Corporation. 


The new oil is Gulfcut Heavy Dv \ 
Soluble Oil, which effectively combin 
the cooling ability of water with tc | gy 


lubricity and protection of oil. pa 
| THRU FEED CONVEYOR f terl indi lications—Features long-life posi Six years of Gulf research and de- ~ 
- ‘or centerless grinding applicati - - - og ey vag disc ; 
tive drive chain belt with ratchet-type adjustment, and is capable of handling 4" to velopment are behind the new pro! 
32" diameter work at preset speeds; wide splash pan conserves coolant and keeps uct, which makes possible lower m. 
work area clean. Self-contained unit swings clear to allow easy changing of grinding chining costs through longer tool lite. 
wheels and is adjustable at each end for eo = also "ales ng to os heavier cuts, and higher speeds and 
alignment between machines. Recommen engths are 2” for ** grinders ‘a Be ; me ee 
and 631" for 24” grinders. DePauw Intustries, 316 North 7th St., St. Chorles, Wi, _{ecds. These user benefits are said 1 G 
ee nesten’é eard. Glvele fe. 108 apply to all metals, particularly those 


with low machinability ratings. 
Chemically-active compounds protect 
against foaming and welding. Wetting- 
out properties are high, providing mor 
effective cooling. Other benefits of this | by 


new soluble cutting oil, which con- § ch 
tains a stable petro-chemical emulsifier, J ¢' 
. nae include superior surface finish as well J g" 
ri n pe i as greater protection from rust and wi 
ae corrosion. in 
tri 

a - Lear 


In grinding operations, in particular, 


” : wi Gulfcut Heavy Duty Soluble Oil gives § ! 
say customers ty conan results, with yoo finishes = 


and minimum wheel loading and ch 
| breakdown. he 
a 
; During field testing of this new prod 
In checking with the tool, ; heh spite 7. ne é. to 
die, gage and general pro- uct, which contains 9 major compo- 
dig ion shops that use SAN- nents, mixtures ranged trom 5-1 to 150 
: FORD SURFACE GRIND- 1. Average mixture is 25 parts water | mi 
i ERS, the most frequent and one part Gulfcut Heavy Duty § a! 
; comment was that Sanford | Soluble Oil. _ 
; Grinders were the ‘most Dana 
a used” of any grinders in Applications include: Heavy hog- } &" 
the shop. ging cuts, fast fine cuts, boring and Tt 
eerae grinding of ferrous and nonferrous | '™ 
WET “th metals and alloys, including tough | ™ 
‘ titanium alloys. or 
or DRY Model MG Others have tried to copy but | eae '¢ 
there’s a “feel” that comes from An example of Gulfcut’s surface a 
the precise individual quality and | finishing qualities on aluminum was ' 
— . . ° . - " rei. 
TE, workmanship thet goes into every obtained during field tests. The test | “ 
Capacity — 8” x 12” x 12”. factor that can’t be found in any took place in the plant of a refrigerator pin 
Table travel — 13”, traverse 84”. other grinder. compressor manufacturer, The new cut- S 
Vertical clearance 12” under 7” «ung oil was used in a turning opera f ¢, 
wheel. So widely used you can ask tion to produce a 5 microinch finish * 
Standard grinding wheel—7"x Y2”", users in your own area how on an aluminum piston and connect- “i 
1%” hole they like the = poe ing rod. , 
: Sanford Surface Grinder. ; ; \ 
i Spindle speed approx. 3000 RPM. Already in use by a number of ma- J », 
Be . " . . 2 ee s. Gulfc AVY » Solu ; 
Motor, ¥2 HP, single or 3 ph.,dynam Write for illustrated and fully ease °y wy, Duty rw sid 
ically balanced. . descriptive literature, recondition- | ble Oil has contributed to these results: J 4, 
Floor space—45” x 38” x 62” high. ing facilities, optional equipment | Increased boring speeds 3 to 1; ground = 
Net wt. with stand approx. 630 Ibs, and prices. 100 parts without requiring tool dress- J sep 


ing where formerly less than 50 parts Fm, 


. . . were ground between dressings, and Ff . 
Representatives in major industrial areas 5 B as 


increased depth of cut from % to in 

inch per pass. dis 

; , 7 x 1 = ain Ac 

“SANFORD face c 
~ 10266 Commerce Ave., Union, N. J. 


Use postpaid card. Circle No. 249 
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Pivot alignment gaging — 


( Heavy orrows represent 
reference contacts 


Pivot alignment gaging 


~Concentricity of 


Light arrows represent 
sensitive contacts ) 


pivots gaging 


ALIGNMENT OF EACH PIVOT with the centerline of the pivot is checked by com- 
paring the relative position between paired fixed and sensitive contacts at each pivot. 
Concentricity of one pivot with the other is measured by comparing the relative position 
between the fixed reference contacts on each pivot. 


Gage Measures Concentricity, Alignment of Gimbals 


A special gage has been developed 
by Federal Products Corporation to 
check gyro gimbals for alignment of 
each pivot with the centerline of the 
gimbal and concentricity of one pivot 
with the other. The three readings are 
indicated simultaneously on dials of a 
triple-unit air gage. Dials on gages sup 
plied were graduated to 20 millionths 
of an inch. Since the gage makes three 
checks simultaneously with only a 
single handling of the workpiece, it 
has greatly reduced the time required 
to determine part acceptability. 


As developed for a manufacturer of 
missile guidance systems, the gage has 
a fixture containing precision centering 
stocks which support and position the 
gimbal during the gaging operation. 
The gimbal is rotated to obtain total 
indicator readings. Any lack of align- 
ment between a pivot and centerline 
of the gimbal will be evidenced by 
a wobble of the pivot as the piece is 
rotated. This motion will change the 
relative position between a pair of con- 
tacts bearing on either end of each 
pivot. The longer contact of each pair 
is reed pantograph mounted to a plat 
form so that it is free change its 
position relative to the short solidly 
mounted reference contact when such 
motion occurs. Since each pivot align- 
ment is checked separately, the two 
side-by-side platforms are independent. 
\n air probe gage head, solidly 
mounted on each platform, contacts the 
sensitive pantograph and transforms tts 
motion into a corresponding air pres- 
sure variation which is magnified with- 
in the triple unit Dimensionair and 
displayed on each of the outer dials. 
\cceptability tolerances for alignment 
and concentricity in this application 
are 0.0001 in. 


September, 1957 


While this gage was developed for 
a very small gimbal, Federal Products 
reports that it has developed other 
iechniques to gage, to the same order 
ot accuracy, much larger gimbals of 
two feet or more in diameter. Equally 
important, these techniques can be ap 
plied not only to the gaging operation, 
but also to the critical problem of po 
sitioning parts accurately when ma 
chining them to tight tolerances such 
as those now required for these preci 


sion assemblies. 


Federal Products Corp., 1144 Eddy 
St., Providence, R.I. . 


Use postpaid card. Circle No. 106 


SPECIAL AIR GAGE developed by Federal 
Products for checking alignment and con- 
centricity of gyro gimbals. Shorter 
contacts cre reference contacts rigidly 
mounted to their respective sides of the 
split platform. The longer contacts are the 
sensitive contacts pantograph mounted so 
that they are free to float. Their motion 
is transferred to air gaging spindles. 


GRINDING and FINISHING 


if we can’t 
cut your 
grinding 
costs ...... we'll 
say so! 


But We Usually Cut Them 
By 85-90%! 


Where there is room for improve- 
ment —in abrasive costs, removal 
rates, finish — we will be the first 
to help you investigate thoroughly 
the advantages of Anocut Electro- 
lytic Grinding. Should our process 
be adopted, our engineering service 
department will keep in close contact 
with you, continually striving for 
further improvement. 


For these reasons, all users of Anocut 
Electrolytic Grinding are realizing 
significant economies over their 
previous or alternate grinding meth- 
ods. In fact, over 50% of our output 
is sent to satisfied customers who are 
continually reordering. 


Listed in coupon are those materials 
with which we have had much 
success. Check those you are inter- 


ested in for literature and data. 


NOCUT 


b a 
631 WEST WASHINGTON 
| CHICAGO 6, ILLINOIS | 
Send me information on Electrolytic 

| Grinding of | 

) Carbide tools and cutters 
Hardened steels 

| } Honeycomb 
) High temperature alloys 

| ) Other | 

| 


Have a Representative Call 


Name 


| Company Address 


City ROD denen 
= ——_ ee oc nS 


Use postpaid card. Circle No. 250 
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NEW EQUIPMENT continued 


Form Dresser 


The Clearview Radi-Angle Form 
Dresser is said to meet the long-felt 
need for better visibility of the dia- 
mond dresser as it approaches the 
grinding wheel. Secret is a good-size 
hole bored through the spindle. In ad- 
dition, a powerful  specially-ground 
fixed focus lens is added, and according 
to the manufacturer, you can really 
see what you're doing. With the re- 
movable diamond slide located at the 
front of the swing arm, radii can be 
set with gage blocks, but without 
touching the diamond on the blocks, 
and without removing the tool from 


“SUPERIOR 


MODEL H. M. 


THE RIGHT SPEED (infinitely 
variable 250 to 1150 
r.p.m.) and CORRECT STONE 
PRESSURE (fully adjustable) 
makes for BETTER WORK OF 
ANY FINISH, DIAMETER OR 
MATERIAL. 


> Loe 
’ 


& 
Wk CONSTANT PRESSURE with 
no fall off due to stone 
wear or stock removal. 
CONSTANT CUTTING 
ACTION ALWAYS. 


only for stone wear thereafter. 


4 


*kHydroulic clutch and 
i brake. 


Labeer and KNEE 


operating pedals. 


Clearview Radi-Angle dresser. 


the grinder. With vernier angle mark- 
ings and movable angle stops, angles 
can be set and dressed very accurately 
without the use of a sine bar. Tool is 
designed so that it can be easily set 
on a 5-inch sine bar, however. Overall 
height is 4 inches, length 8% inches. 
Maximum width grinding wheel 1% 
inches with two 45° angles. Price $285 
plus postage. 

Glover Mfg. Co., 422 Park Ave., 
Meadville, Penna. ° 


Use postpaid card. Circle No. 107 


%&Single control dial shows when first piece is 
coming to finish size, Set, then compensate 


Use postpaid card. Circle No. 251 


GRINDING and FINISHING 


Carborundum Announces 


New Line of Mounted Wheels 


A new line of V40 Mounted Whee s 
in all industry standard shapes an | 
sizes and in a complete range « 
gradings has been announced by TI 
Carborundum Company. 


A new type of stronger vitrifie 
bond, known to the trade as “V40. 
was introduced over two years ago b 
Carborundum for toolroom grindin 
wheels. This same V40 bond is Carb 
rundum’s answer to the need for a 
improved mounted wheel. The exce; 
tional strength and free-cutting qual 
ties of V40 bond permit extra-fast stoc! 
removal with a minimum of pressur 
according to the manufacturer. An 
other characteristic of V40 bond is its 
ability to hold size and shape exce; 
tionally well. 


V40 Mounted Wheels can be sup 
plied with nickel-plated mandrels in 
a variety of sizes to fit various chucks 
and to meet the demands of many 
operations. A special cement, high in 
strength and hardness, is used for 
anchoring the abrasive. 

Bonded Abrasives Division, The 
Carborundum Co., Niagara Falls, N.Y. 


s 
Use postpaid card. Circle No. 108 


Plastic cover for lapping machine. 


Plastic Cover for 
Centerless Lappers 


To provide protection for exposed 
working parts of centerless lapping ma- 
chines, Size Control Company, Chi- 
cago, has developed a rigid plastic hood. 
Now included with the purchase price 
of the firm’s new machines, the hood 
is being offered for sale to present 
lapping machine owners. 


The new hood is molded of polysty 


rene and finished with a steel band. 


affording strength and protectior 
against dust, dirt and moisture. 

Siz Control Co., 2500 W. Washing 
ton Blvd., Chicago 12, Ill. . 


Use postpaid card. Circle No. 109 
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Diamond Compound in 
Throwaway Applicator 


Now packaged in an easy-to-use hand 
plastic throwaway applicator, Super- 
Lap Diamond Compound can be ap- 
plied directly to lap or work. Control 
of the amount used is maintained by 
a pressure seal plunger. 

Compound is protected from con 
tamination by an air seal cap that at- 
taches when the applicator is not in 
use. The new unit is available at no 
extra charge and eliminates the cost ot 
a separate applicator. 

Each throwaway applicator contains 
5 grams of Super-Lap, color-coded for 
identification of grade. The applicator 
itself is also labeled with grade num- 
bers. 

Acme Scientific Co., 1450 W. Ran- 
dolph St., Chicago, Ill. ° 


Use postpaid card. Circle No. 110 


Micrometer Height Gage 


Foster Supplies Co. announces the 
newly designed “Microball” height 
gage. Positive action is controlled by 
indexing at .500 inch intervals, by 
means of hardened steel balls set in 
stainless steel column. Intermediate set- 
tings are made by operating microm- 
eter gage incorporated in the design, 
reading direct to within a tolerance of 
0005”. This gage is easy to read with- 
out the aid of magnifying devices and 
eliminates vernier scale. Corrosion and 
glare is eliminated by a heavy satin 
chrome finish. 

Foster Supplies Co., 6122 Milwaukee 
Ave., Chicago 30, Ill. ° 


Use postpaid card. Circle No. ttt 
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Microball micrometer height gage. 
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ENGELBERG Two-Side Grinder Cuts Printed 


Circuit Finishing Time by 


MODEL 1092 
2-SIDE 
GRINDER 


THE ORIGINAL OPERATION 


An Engelberg conveyor-type abrasive 
belt grinder has multiplied production 
by sixteen —and virtually eliminated 
rejects —on a finishing operation at 
the Kingston, N. Y. plant (Military 
Products Division) a International 
Business Machines Corp. 

Here the 1.B.M. SAGE Computer is 
produced for the U.S. Air Force. To 
produce printed circuits for this com- 
puter, perforated phenolic sheets are 
copper clad on both sides, then coated 
with graphite. Excess graphite remain- 
ing on the two surfaces must then be 
removed. 

Previously, the sheets were sanded 
under water by a pneumatic, oscil- 
lating hand sander. Sixteen man-hours 
were required to meet daily produc- 
tion. 

Using a 240-grit belt, the Engelberg 
Model 1092 (described at right) re- 
moves .0001” on one pass . . . flips the 
sheet ... removes .0001” from the 
other surface . . . all in a single cycle. 
The graphite coating remains only to 
coat the walls of the holes pierced in 
the part. 


IBM SAGE Computers! 


N 


wes 


SOLUTION TO IBM'S PROBLEM: 
THE MODEL 1092 TWO-SIDE GRINDER 


This high-production, semi-automatic 
abrasive belt machine gives precision 
finishing to close tolerances on both 
flat surfaces of any ferrous, nonferrous, 

lastic or other materials. Piece-work 
First passes under grinding head at left, 
then is carried around to bottom con- 
veyor belt with unground face up, 
positioned for passage under second 
grinding head at right. 

For complete information on this and other 


Engelberg Abrasive Belt Grinders consult your 
Sweet's Catalog or write... Pe 


The ENGELBERG-HULLER Co., Inc. 
329 Seneca St., Syracuse, N.Y. 


Use postpaid card. Circle No. 252 
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NEW EQUIPMENT continued 


Toolmaker’s Projector 

A Toolmaker’s Projector has been 
developed to meet need for economical 
tool room measuring operations. Uses 
for the new Toolmaker’s Projector in- 
clude checking circular form and single 
point tools; drill, tap, reamer inspec- 
tion; screw machine part checking; gap 
setting and other micro adjustments; 
silicon and germanium water inspec 
tion; gear tooth form checking; thread 
form inspection, 


Small tools or parts may be examined 
by sub-stage and surface illumination, 
showing clearly both contour and sur- 
face details. Unlike other optical instru- 
ments which use either a monocular 
eyepiece or ground glass, the Tool- 
maker’s Projector utilizes an opaque 
photometric white 6” x 6” square 


No. 4 “Roughing it” with 
Reddy MacF lint 


*4 = ' ~] —%> - 
Toolmaker’s Projector for optical inspec- 
tion. 


screen situated at the rear of the instru- 
ment hood. Magnified, parallax-free 
images projected onto the screen are 
shielded from extraneous light and _re- 
flections. 


Worth a fishing invitation? 
In sanding and polishing 
circular metal pieces with 
aluminum oxide cloth, the 
grain coating was weakened 
and the sheets left limp by 
many folds. A solution 
involving JEWEL BRAND 
ABRASIVES cut costs 15%. 


"Smoothing 

the way 
where the going 
is rough” 


AP salesmen know that 
there is a certain flexibility 
in coated abrasives that will 
work best on most 
operations. To determine it 
properly will result in better 
work at lowest cost. 


South Braintree 85, Mass. 


MAKERS OF JEWEL COATED ABRASIVES 


Use postpaid card. Circle No. 253 . 
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A range of standard magnificatio: 
is available. Special magnifications a1 
working distances can also be provide 


Marblehea 


Stocker & Yale, {ne., 
Mass. 


Use postpaid card. Circle No. 112 


Height Gage 


Standard Gage Company, Inc. h 
announced a Check Master height gag. 
The gage has a rigid 5/16” x 1',” 
column supported by a cast iron ba 
The sliding carriage is extreme 
simple, but rigid with front of colum 
free of lock or adjustment screws. 


According to the manufacturer, d 
sired height is easily set by a simple 
“lift” or “press” at point marked on 
the carriage. One finger pressure will 
raise or lower carriage to approximate 
desired setting—final “tenth” setting 
is then accomplished by turning fine 
adjustment screw at back next to the 
lift position. 


Five hardened, ground and lapped 
rest pads are screwed into underside 
of base to assure maximum wear re- 
sistance and low friction action when 
moved on surface plate. According to 
Standard Gage this construction also 
eliminates error from air-cushion ac- 
tion common to ordinary flat bottom 
bases. 


As base does not protrude beyond 
the column, maximum clearance is as 
sured for close positioning. Tight 
coupling of gage is also provided so 
errors in indicator readings caused by 
overhang leverage are avoided. 


Standard Gage Co., Inc., 557 Parker 
Ave., Poughkeepsie, N.Y. a 


Use postpaid eard. Circle No. 113 
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Check Master height gage. 
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Electronic Comparator Has 
Self-Calibrating Circuit 


\ new type of electronic gage called 
the Versachek has been announced by 
the Instrument Gage Division of The 

‘aft-Peirce Manufacturing Co., Woon- 
socket, R.I. 

The Versachek converts minute dif- 
ferences in established dimensions into 
voltage changes and amplifies them 
for reading on a meter scale by means 
of electronic circuitry. A basic Versa- 
chek unit consists of electronic ampli- 
fier and pickup head, mounted on 
either a height gage stand or compara- 
tor stand. Gaging is accomplished by 
setting the Versachek gage head to 
a specific dimension by means of gage 
blocks or other suitable master and 
comparing actual product dimensions, 
reading the variance from the master 
on the meter scale. 

The new Versachek is named for 
the extreme flexibility in selection of 
ranges. There are four magnifications 
available on the standard unit: 400:1, 
2000:1, 4000:1, and 20000:1. These can 
be quickly selected by a switch on the 
front panel. Other magnifications can 
be furnished for special applications. 
In addition, the Taft-Peirce design is 
said to have five special advantages. 
The Versachek uses self-calibrating cir- 
cuit which eliminates the need for con- 
stant reference to gage blocks. 

There is unusually fast response, and 
connecting cables can be any length; 
complete unit can be set up quickly 
by a single reference to gage blocks 
or other master—zero is always the 
same; operation is foolproof, as ac 
curacy is not affected by voltage fluc- 
tuations, and special pilot lights on 
the meter indicate the scale in use; 
and the Versachek is completely port- 
able and can be universally adapted 
to other devices, such as ink recorders, 
oscilloscopes, and digital voltmeters. 

The Versachek is housed in a modern 
aluminum cabinet with handy controls 
and ready accessibility to the chassis. 
Overall dimensions are 914” wide x 
74" deep x 8’,” high and weight 
is only 13 Ibs., plus required stand. 

Taft-Peirce Mfg. Co., Woonsocket, 
RI. ° 

Use postpaid card. Circle No. 114 


“Miniaturized” Dust Collector 


\ new cylindrically-shaped wet type 
dust-collector said to be 1/20th to 
1 10th the size of any comparable unit 
and capable of collecting over 99°/, of 
dust-particles 5 microns and larger in 
size, has been announced by Joy Manu- 
facturing Company. Called the Joy 
Microdyne Dust-Collector, it is said to 
represent an unusual application of 
certain aspects of wet inertial type col- 
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Joy Microdyne cust collector. 


lectuon. Joy will produce the unit in a 
standard line ranging from 2500 cim 
to 64,000 cfm. Special applications will 
be handled on a custom basis. 

The Microdyne’s size allows installa 
tion as part of the duct. The light 
weight collector can be supplied built 
of stainless steel at only slight extra 
cost. Joy believes the and per 
formance of this new dust-collector 
points to a wide range of use in in 
dustry. 

Joy Mfg. Co., Oliver Bldg., Pitts 


burgh 22, Pa, ° 
Use postpaid card. Circle No. 115 
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Abrasive Cutting Machines 


WILTOMATIC AIR HYDRAULIC VISES, 
product of Wilton Tool Mfg. Co., elimi- 
nate wasted time and labor of manual 
clamping, speed production on bench op- 
erations. Assembly and testing, finish 
grinding, cut-off work and other jobs re- 
quiring frequent clamping and unclamp- 
ing of work piece can be speeded con- 
siderably. Unit will open and close up to 
2000 times/hour, at touch of a foot 
pedal air control. Maximum jaw locking 
force varies between 2513 Ibs. to 6891 
Ibs. Wilton Tool Mfg. Co., Inc., Schiller 
Pork, Ill. 


Use postpaid card. Circle No. 116 


(eimp bell Abrasive Cutting Know-How 


Know-How is just as vital to top performance in 
abrasive cutting as in any other machine tool operation 


These Campbell Abrasive Cutting Machines 
are Ideal for Job Shops 


} AY p? .S 
4 + : 


Economy « High produc- 
tion rates, negligible set-up 
time, elimination or reduc- 
tion of annealing and de- 
burring reduce labor costs 
| —save production space. 
| 


CAMPBELL #28 DRY CUTTING MACHINE 


You can cut up to 4" square solids, 6” angles, 
8” channels, and 4” diameter tubing. 
Wheel-oscillation permits cutting of large 
sections without burn—at a rate of 2 to 5 
seconds per square inch. ‘“‘Swing- 
away’”’ wheel guard permits 
unobstructed access to vise, 

but provides complete operator 
protection. 


CAMPBELL -64 
WET ABRASIVE 
CUTTING MACHINE 


You'll get accurate, burn- 
free cuts because of CAMPBELL’s 
ideal coolant application, wheel guides, 

| wheel oscillation, and ample power. 
A versatile vise firmly holds all shapes up to 
3” diameter steel bars, 4" diameter tubing, 
and 6" x 1” plate—for cuts at the rate 

of 6 to 10 seconds per squareanch. A quick 
setting work-stop swings with 

the vise for angle cuts to 45°. 


ABRASIVE CUTTING OFFERS YOU— 
Versatility « Single piece of equipment cuts tool steel, 
structurals, tubing, heat-resistant alloys, and new “‘won- 
der metals,”’ with quality and accuracy. 


For further information 
write for the 
illustrated 

Bulletin DH-460-B 


ACCO 


("A 


CAMPBELL MACHINE DIVISION « American Chain & Coble Ne) 


926 Connecticut Avenue, Bridgeport 2, Connecticut 
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Drill Grinder for 
Small Diameter Work 


Jemco announces the new model 
SM-3 Drill Grinding Machine for drills 
0.012” to 0.120”. 


Handling of this machine is said to 
be sufficiently simple so that no dif- 
ficulty in producing perfect sharpening 
is encountered even by the unskilled. 
The drill is simply clamped into holder 
which accommodates the machine's 
complete diameter range and checked 
under microscope. Shape of the holder 
assures symmetrical sharpening of drill 
regardless of the predetermined tip 
angle, backing off angle or whether 
they are right or left hand drills. Wheel 


Jemco drill sharpener. 


FOR LOWER SNAG 


ATLANTIC 
SobMaled’ 
GRINDING WHEELS 


Time and again snagging costs have 
been reduced by the following ATLANTIC 
Asrasive formula: (1) a thorough anal- 
ysis of specific snagging operations; (2) 
“mating” the grinding wheel character- 
istics to the job requirements. Equally 
important . . . ATLANTIC ABRASIVE repre- 
sentatives thoroughly understand the 
factors involved in snagging operations 
such as the structural differences in 
metals, even in the same metal; the 
quantity of stock to be removed; and 
the most effective combination of such 
factors’ requirements to produce the 
desired results. 


RESULTS Because ArTLanTic Resinoid- 
Bonded GrindiInG WHEELS are “job- 
mated,” they have a smooth, floating 
action that requires less pressure, there- 
by reducing operator fatigue, and they 
cut cleaner, faster and run cooler on 
job after job . . . reducing costs to 
a minimum. Prove it for yourself. Call 
your nearby ATLANTIC representative or 
write direct. Atlantic Abrasive Corp., 
532 Pearl St., South Braintree, Mass. 


A complete line: everything you need 
for roughing, finishing, and polishing 
including mounted wheels and points 
and depressed center wheels. 
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G COSTS 


ATLANTIC ABRASIVE CORP. 


ae 
Seis 


South Braintree 85, Massachusetts 


Use postpaid card. Circle No. 255 
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dressing is also simplified. Built ino 
the machine is a wheel truing attac 
ment operated by controlling the osc 
lation motion of the guard. 

Jersey Mfg. Co., 436 Livingston S 
Elizabeth, N.]. 


Use postpaid card. Circle No. \17 


Air-Operated Cutoff Machine 


As many as 2,000 pieces of pipes an:! 
tubes ranging in size from 34” to 14" 
O.D. in light gauge to 16-gauge wa 
thickness, can be cut per hour on 
new air-operated rotary cut-off m. 
chine, according to the manufacturer, 
Continental Machine Co. 


The operator simply feeds the pip 
or tube to a pre-set stop, touches th 
air valve foot switch and the rotary 
blade descends at the desired cutting 
speed, cutting the material and leaving 
a clean, smooth edge. 


Rotary cutting is said to provide 
faster cutting than other methods since 
its action is through the wall thickness 
rather than the entire diameter of the 
material. 


This, plus the automaticity of the 
air operation eliminates operator ta 
tigue, permitting steady, high produc 
tion rates. For intermittent use, a 
handle can be attached for manual 
operation. Adjustable pipe and tube 
support tables are available with nylon 
fork rollers to minimize scoring of ma 
terial. 


Continental Machine Co., 1952 N. 


Maud Ave., Chicago 14, Ill. ° 


Use postpaid card. Circle No. 118 


Cutoff machine for light-gage tubing. 
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cut costs, manhours, and speed-up pro- 
duction because they eliminate long, 
costly set-ups, insecure clamping, and 


Right-Angle Portable Grinder 


Vee-Are Corp., Westboro, Mass., an- 


. 9 ' . . 
-e w 2 > r portable 
marred work surfaces due to excessive aes Ss a horsepowe f 
alt is > right-angle head grinder designed tor 
clamping pressure. Pads are attached . 3 
attac e ie aii tes tiie eines eel ome ondie use with 9-inch disc wheels. Suitable 
“ oc > « « ay ° 
we OK and quickly interchangeable. Brass or tor heavy-duty snagging and weld re- 
' c TCM. ICE - as ' os . . . 
SS “ei. ale atk Oo oe ie aed. walle moval, the Model H is said to function 
ton S aan aie _ on about 60° power for typical weld 
: ; rrinding jobs. No-load speed is 5300 
. Model 2-42 portable belt grinder. aia — |. : = 5 § ; ; : 
s a veg — — aes ge we rpm, net weight is 14 pounds. Standard 
P bli , — a “a hold | - equipment includes 4-inch metal sup- 
P Portable Belt Grinder prt aa 1 oot Wie ” » of re port plate with nut and wrench. 10 
= machine tool jobs. Wide range of de- ae ‘aii a o. 
line Model 2-42 Abrasive Belt Grinder Pa 5 t bol toot heavy duty power cable, reversible 
; ; signs includes a variety of nut and bolt side handle. Features include Marlin- 
iis is designed for portable or fixed bench eo eet nels , Feirs . ' 
nary eal type assembuies for heavy-duty wor Rockwell sealed ball bearings through- 
TT mounting. The unit will handle any . —— mes ; ox hes B* 5 
eA ; “13 to cam-types for fast-change, light out, automatic reset overload protec- 
we grade grit of aluminum oxide or sili- holding ~~ 10 h 4 h t ‘ral 
a. cone carbide abrasive in 2 inch wide ae ono a tor, and 10 hp rated matched spira 
7 belts. Jergens Tool Specialty Co., 712 East bevel drive gears. 
-~ . 163 St., Cleveland 10, Ohio. * Vee-Arc Corp., Westboro, Mass. ¢ 
cturer, Used as a portable hand unit, the : 
, og spe ‘ , , Use postpaid card. Circle No. 120 Use postpaid card. Circle No. 12! 
flexibility of the belt permits grinding 
of convex or flat surfaces. A belt sup- 
° ee port accessory may be attached to give 
sostings added rigidity to the belt on flat grind- | 
rhea ing. Handles may be reversed for over | ' 
“utting de he rork ind : 
or under the work grinding or tor 
ten right or left hand operation. Six differ- 
ent handle adjustment combinations RFR. G. 
rovide can be made. 
$ since The grinder’s frame is cast alumi- . iad 
ckness num alloy. It is powered with a 1% L L E X | B L E § 4 AF 
of the horsepower air motor which gives the , di 
belt a surface speed of 6000 feet per 
ca minute. The unit complete weighs 9 
‘ rs pounds 4 ounces. 
or ta : ree 
sili When the efficiency of the abrasive 
ogy has been reduced by wear, replace- 
sae ] ment is made by pressure against the 
‘ spring-loaded idler wheel assembly, re- 
tube ub ; 
alii leasing and replacing the old belt. 
f ma Abrasive Machinery Corp., Dept. 
478, 444 S. Pennsylvania St., Indianapo- 
lis 4, Ind. . 
2 N. Use postpaid card. Circle No. 119 
- | 


Haskins machines will speed production on a big 
variety of metal-working jobs with their continuous 
speed and unerring performance. And there's no 
| need to worry about changing tools—it takes just 


seconds to switch to any one of the numerous 
metal-working attachments in the Haskins line. Use 
Haskins equipment and eliminate interruptions. 


Strap clamp assemblies. 


Strap Clamp Assemblies 

A new principle in strap clamping 
which gives secure, safe clamping of 
all work—rough, finished, irregular sur- 
taces—has been developed by Jergens 
Tool Specialty Co. 


Haskins flexible shaft machines make the whole 
operation a simple matter. They’re portable—ready 
to go to work in whatever spot you choose, even 
remote sections of your plant. Operators say Haskins 
machines are easy to use because they have to hold 
only the lightweight handpiece which permits 
greater accuracy for close, precision work. You 
should know about Haskins flexible shaft machines 
and accessories-leaders in their field for over 30 years. 


These new strap clamping assemblies 
feature a universal-type, highly maneu- 
verable strap milled from solid stock 
and available with 5 interchangeable 

pads of soft stock. The pads can be 
formed for perfect fit on any shape 
work surface and offer secure down- 
ward pressure. According to the manu- 
facturer, these new clamp assemblies 
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Write Today for a Catalog and Literature 


G. HASKINS Co. 


2649 West Harrison Street Chicago 12, Illinois 
Use postpaid card. Circle No. 256 
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NEWS OF INDUSTRY continued 


Dynamic Balancers 


New line of dynamic balancing 
machines used to correct vibration and 
unbalance problems has been an- 
nounced by International Research and 
Development Corp. 


New balancing machines are (1) 
used for dynamic and single plane bal- 
ancing of motors, spindles, turbines, 
impellers, flywheels, blowers, and the 
like. Yet the electronic console of the 
balancing machine is readily discon- 
nected for portable use, (2) to check 
vibration tolerances of assembled ma- 
chinery, (3) to pinpoint the causes and 
analyze all frequencies of vibrations in 


IRD dynamic balancing machine. 


“ 


assembled machinery, and (4) for “in- 
place” or portable balancing. 
The electronic console of the bal- 


BEARINGS, INC. 
SPINDLE REPAIR SERVICE 


ee ae | 


< BEFORE 


"4 AFTER 


All types and makes of High Speed Internal and External Grinder 
Spindles and Quills . . . Anti-Friction Live Centers .... 


Restored to Original Accuracy in HOURS 
Setenem ; ; a Not Weeks! 


’ 
' 
' 
' 
' 
spindle repair service. : B | ; 
' 
NAME EAR NGS, NC. 
: 
‘ 
‘ 


3640 EUCLID AVENUE ¢ CLEVELAND 15, OHIO 
OHIO: Akron © Canton © Cincinnati © Cleveland © Columbus « Dayton « Elyris 
@ Hamilton « Lima « Mansheld © Toledo © Youngstowa © laneswilie 

INDIANA: Ft Wayne © indienapolis © Muncie © Terre Heute 
PENNSYLVANIA: Ene « johastown © Phitadeiphis © Pittsburgh © York 
WEST VIRGENIA: Charteston © Huntington © Wheeling 
NEW JERSEY: Camden © MARYLAND: Baltimore 
DELAWARE: Wilmingtos © 
Swbsidiories: Batenre! Corp. © Bulfale, N.Y * 


Use postpaid card. Circle No. 257 
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ADDRESS 


ancing machine consists of any of tl 
various models of portable IRD Vibr. 
tions Analyzers. Angle of unbalance : 
observed on the workpiece under a bri 
liant white stroboscopic light. Amou: 
of unbalance is observed directly o 
a meter of the analyzer. Two adjus 
able workpiece supports contain dy 
namic pickups to convert the transvers 
motion of the workpiece to electrica 
signals. The workpiece is belt-drive: 
from an electric motor through a jack 
shaft to control belt tension. Work 
piece may be mounted either betwee: 
bearing supports or in an outboard 
manner. 

International Research and Develop 
ment Corp., 797 Thomas Lane, Colum 
bus, Ohio. e 

Use postpaid card. Circle No. 122 


Midget Die Grinders 


Two new Midget pneumatic dic 
grinders for use in intricate precision 
grinding, filing and cutting jobs have 
been developed by the Airetool Mtg. 
Company, Springfield, Ohio. 

Both the model 200 and 300 midget 
pneumatic die grinders are designed 
to combine speed with accuracy. The 
model 200 grinder operates at speeds 
up to 60,000 RPM and weighs only 
4 ounces. Length of the unit is 474” 
with a diameter of %”, and it has 
a '%” Collet chuck. Airetool’s model 
300 operates at speeds up to 38,000 
RPM and weighs 12 ounces. Length 
of this grinder is 5%” and it has a 
diameter of 1-1/16”. This model is 
equipped with a 4” and a 4” Collet 
chuck. 

Push type throttle is conveniently 
located for instant and accurate speed 
control. Grinders should be connected 
to an air line that has a fog type 
lubricator-filter available as an acces 


sory part. 
Airetool Mtg. Co., 328 S. Center St., 
Springfield, Ohio. ° 
Use postpaid card. Circle No. 123 


Airetool’s Model 200 midget pneumatic 
die grinder. 
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Improved perforator grinding fixture. 


Harig Announces 
Improved Grind-All 


Harig Mfg. Corp. announces an im- 
proved Grind-All fixture tor perfora- 
tor grinding. 

The fixture easily grinds irregular 
shaped perforators concentric with 
shank within 0002 accuracy. It can 
also be used for light milling and bor- 
ing, radius dressing and as an inspec 
tion tool. Harig says the advantages 
of the new design are: 1) Hand crank 
for easy rotation of index plate—simpli- 
lies all grinding operations, especially 
those requiring continuous revolution. 
2) Single locking screw—adjusts V- 
Block to any desired position, replaces 
former design which required 6 lock- 
ing screws. 3) Leatherette carrying and 
storage case—protects the instrument 
and is turnished with each fixture. 

Harig Mig. Corp., 5757 W. Howard 
St., Chicago 31, Ill. ° 

Use postpaid card. Circle No. 124 


_— 


“CONTROLLER” CALCULATOR is circu- 
lar slide rule device for commercial and 
technical calculations, said to be world’s 
smallest. All aluminum construction, 3 
inches diameter, with performance of a 
10-inch slide rule. Price $7.95 each, less 
with quantity orders. Silver Bells Ltd., 
600 - 16th St., Oakland, Calif. 


Use postpaid card. Cirele No. 125 
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Grinders Feature Power, 
Lightweight Construction 


Latest in the Cleco line of pneumatic 
hand tools are the new 1500 Series 
grinders. Designed tor use in a va 
riety of metal grinding, sanding and 
wire-brushing operations, the design of 
these new air tools has been thoroughly 
tested in use. 


In addition to claimed advantages 
of air tools over other types of power 
hand tools—low maintenance, long 
life and simplicity of overhaul—these 
have exceptionally lightweight  con- 
struction through use of magnesium 
alloy castings. Lever-type thumb-up 
throttle provides effortless control ot 
the tool without changing grip. Muffler 
handle reduces noise and serves as an 
air exhaust, eliminating unnecessary 


-BLOHM SIMPLEX 


HYDRAULIC SURFACE GRINDE 


Cleco air grinder. 


holes in the grinder casing and pre 
venting entry of harmful particles. 
The basic tool is available in a va 
riety of speeds and tor several difterent 
wheel and guard mountings to meet 
virtually every type of grinding, sand- 
ing and brushing requirement. 
Cleco Air Tool Div., Reed Roller 
Bit Co., 5125 Clinton Dr., Houston 20, 
Tex. ° 
Use postpaid card. Circle No. 126 


12” x 20” 
grinding surface 


MASERATI 


Table rides 
on ball bearings 


15” spindle 
to table top 


5% H.-P. 
two speed wheel 
spindle 


Electric cross feed 
with automatic return 
and rapid movement 


DEALER INQUIRIES INVITED 


Send For Full Information To: Dept. G 


MASERATI CORP. OF AMERICA 


46 SEA CLIFF AVENUE 
GLEN COVE, L. I., N. Y. 


Use postpaid card. Circle No. 258 
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NEW EQUIPMENT continued 


Controller Regulates Grinder’s 


SIStOrs. 


The Warren 2027 variable speed con- 
AC Motor Speed troller was first installed over a year 
A new means of speed regulating a ago in a machine tool application where 
standard wound-rotor AC motor is now it has been used to regulate the speed Bi 
available from Warren Mfg. Co., Little- ot an I! HP wound-rotor motor. This C 
ton, Mass. The company states that AC motor is directly coupled to an AC ( 
wish ies Type 2027 variable-speed con- generator whose output frequency con- 
troller, close speed regulation with a trols the speed of a squirrel-cage grind. af 
conventional off-the-shelf-type AC mo- ing machine motor. Grinder speed is a 
tor is obtained over a wide speed range. controlled by regulating the generator es 
Sal ieee etiiies ahi ty abled drive hence the generator frequency 30 
all an ‘ith q ae 45 ager output. This frequency accuracy is an 
Se — oe ee. te maintained at + 1° from no load 
nae . oo oa -nedfh ot : to full load over a generator frequency wl 
eeseeeeempenae goer « nee of of range of 44 to 61 cycles and with line de 
motor speed, regulation of + 1°, over voltage variati F 4+ 410° \| 
ioe ge variations of + O° a 
a speed range of 1050 to 1530 rpm ied cP An ; . th 
is obtained via power magnetic ampli- oa a ee Ts veoemne Tl 
fiers in series with rotor--circuit re- "Use postpaid card. Cirete No. 127 Lic 
uses Sodiadbickactions 5 wecsecbinn nasahintrn' ‘A as 
en et till ta 
Ad P Abrasive Cutting Know-How Warren AC motor speed controller. * 
) Know-How is just as vital to top performance in “ - 
Abrasive Cutting Wheels abrasive cutting as in any other machine tool operation ~: 
< - ~ saninsns seine ee ea 
VERSATILITY and SPEED MAKE ABRASIVE CUTTING M 
IDEAL for JOB SHOPS 
ES RS » SONG Eto . 
ROTARY TABLE PILOTOR expands use 
of Profilometer line to include measure- 
ment of surface roughness of concentric 
diameters on flat surfaces. Typical appli- 
cations for pilotor include measurement 
—_— of refrigerator seals and valve seats. 
Te al Micrometrical Mfg. Co., 345 S. Main St., 
a en ' . — Ann Arbor, Mich. 
Pre Are These Your Problems? et Use postpaid card. Circle No. 128 
Frequent Short Production Runs! + Did you cut stainless steel - 
tubing and high speed tool steel yesterday—and must you S 


cut structurals and flat stock today? 


Varied Quality Requirements! - Is burr or burn acceptable on your 
structurals, but intolerable on tubing and solid bar stock? 


e Abrasive cutting is the fast, economical answer to these cut-off 


: problems. All of the above materials can be cut with equal ease, s 
4 abrasively —at the rate of 2 to 5 seconds per square inch cutting \ 
z dry, or 6 to 10 seconds per square inch cutting wet on sections up $ 
vs to 12 inches square. li 
i An ALLISON field engineer can s 
% recommend the ALLISON abrasive For more complete t 
cutting wheel to give you the best information write for s 
combination of economy and qual- thie Relpful beokict— 
ity for the entire range of your = aaa “ig roae F 
materials. Use of such an individ- ” DESIGN OF KIDDE’S new 20 and 30 Ib. t 
ually selected all-purpose abrasive dry chemical extinguishers (20 Ib. illus- € 
cutting wheel will keep your set-up A¢CcO trated) makes operation of the units self- c 
time to an absolute minimum. (. evident for anyone picking up a unit in \ 


a fire emergency. Simply aim the dis- 
charge horn at the fire and pull the 
trigger. Walter Kidde & Co., Inc., Belle- 
ville, N.J. 

Use postpaid eard. Circle Ne. 129 


ALLISON DIVISION + American Chain & Cable 
254-F Island Brook Avenue, Bridgeport 8, Conn. 


Use postpaid card. Circle No. 259 
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B & E contact wheel belt grinder. 


Contact Wheel Belt Grinder 


Addition of two new models of belt 
grinders including Model 400, with 
a 5-inch x 2-inch contact wheel and 
2-inch x 48-inch abrasive belt; Model 
300, a 4-inch x 2-inch contact wheel 
and 2-inch x 36-inch abrasive belt. 

Construction of the B & E contact- 
wheel belt grinders permits a 360- 
degree rotation of the contact wheel, 
allowing easy, instant adjustment to 
the working position of any operator. 
This eliminates uncomfortable _ posi- 
tions for the operator and results in 
faster production. 

Any one of the B & E grinders can 
he mounted on a portable table, bench, 
or pillar. Only 4 bolts are required. The 
uniform speed of the belt gives smooth, 
even finish. 

B & E Mfg. Co., Inc., Oak Grove, 
Mo. « 


Use postpaid card. Circle No. 130 


Stainless steel solenoid valve. 


Stainless Steel Solenoid Valve 


A solenoid valve said to be bubble 
tight even at 5,000 psi working pres- 
sure is now available from Atkomatic 
Valve Company, Inc. Designated Type 
SBTDW, the valve is a small, direct 
litt, angle type machined from 316 
stainless steel bar stock. This construc- 
tion provides exceptional corrosion re- 
sistance. 

A newly designed Tetlon seat elimi 
nates metal-to-metal seal and 
bubble-tight operation even with such 
elusive gases as helium, nitrogen and 
carbon dioxide. Can be used over a 
wide temperature range. 

Atkomatic Valve Co., Inc., 545 West 
Abbott St., Indianapolis 25, Ind. . 


Use postpaid card. Circle No. 13! 
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the BIG difference 


in DIAMOND WHEELS 


BOND ... the big reason why diamond wheels by J. K. Smit 
meet your requirements 


EXPERIENCE ...gained from many years of testing 


cementing mediums and fillers 


QUALITY CONTROL... that insures even distri- 
bution of diamond particles throughout every 
wheel 


ONE SOURCE ... that manufactures all types of 
metal, vitrified and resinoid bond diamond 
wheels 


Your copy of Catalog #54 is awaiting your request. 
Call us direct on any standard or special application 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW JERSEY 


DETROIT: TORONTO, CANADA 


Additional plants in London Paris. Amsterdam and Toronto Conade 


Use postpcid cord Circle No, 260 
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Pneumatic Die Grinders 


A new line of Dotco rotary vane 
type pneumatic die grinders is an- 
nounced by Doeden Tool Corporation, 
Sherwood, Ohio. 


Specifically designed for contour 
finishing and grinding of dies, molds, a 
patterns, forgings and castings, it is Dotco Model 1GL pneumatic die grinder 


also used advantageously for deburring is furnished standard with long or short 
machined parts. collet guard, as specified. 


The unit is designated as Dotco 
Model 1GL with lever control, or Dotco 
Model 1GB with optional button con- 
trol. Both units are used with carbide 


”” 


holder for sanding discs up to 1% 

diameter. The unit is equipped with 
ue pots ; oagiee Se an Erickson Precision Collet Chuck 

burrs, 2" and smaller diameter, % using Erickson 300 series collets. 

diameter vitrified and 1” diameter or- 

ganic wheels, or with flexible disc The manufacturer claims several ad- 


Does 5 Operations with- 
out removing cutter from 
its ARBOR! 


On cutters up to 8” in diameter, 
the No. 6 fixture, as shown with 
our No. 6A _ heavy-duty, right- 
angle, ballbearing spindle workhead: 
Sharpens side teeth on both sides. 
Sharpens peripheral teeth. 


* A THESE DEPENDABLE GRINDING FIX- 
Generates small or large radii = TURES SAVE THE LIFE OF YOUR CUTTERS. 


on both corners of each tooth. 
(Other workheads available) 


Write for our catalog 603 


@ UNIT IA f 
This Universal Cutter ’ 
Grinding Fixture fits any 
universal tool or surface 
grinder. 


ERS oie 


Radial Grinding Attach- 
ment D combines with 
Unit 1A for sharpening 
end mills with square, 
conical, or ball nose 
shapes. w 


= 

NEW FINE-ADJUSTMENT SLID- 
ING SWIVEL GIVES SMOOTH, 
PRECISE INDICATOR SETTING. 
Smooth, positive positioning of 
finest dial indicator is readily 
accomplished by the fine-adjust- 
ment Sliding Swivel. Final precise 
positioning is accurately made 
by slight movement of conven- 
ient A _ 

WRITE F 

SLIDING Swivel FOLDER 


A 

UNIT 4A 

Radial Ceding Fixture 
for sharpening fluted end 
mills with square, conical, 
or bali-nose mills. The 
index disc provides for 
multi-flute cutters. 


CHELEAU TOOL & DIE CO. 


North Main St., Leominster 1, Mass. 


Use postpaid card. Circle No. 261 
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vantages for the Dotco four-vane 
tary air motor design over turbin 
driven air tools. Among these ar 
greater torque and horsepower in 

smaller, lighter, more compact pack 
age. In addition, the unit runs cool a 
its free speed of 30,000 rpm and | 
positive starting. 


The Dotco die grinder’s vibration 
free power reduces operator fatigue 
lengthens tool life and reduces main 
tenance, according to the manufacturer 
Other features contributing to longe: 
life are sealed front ball bearing, and 
truer operation with guaranteed TIR 
of .0005”. 


Dotco pneumatic die grinders, 
Models 1GB and I1GL, weigh 12 ozs. 
They measure 21/32” from the center 
of the spindle to the side of the too! 
and have an overall length of 4-23/32”. 

Doeden Tool Corporation, Sher 
wood, Ohio. e 

Use postpaid card. Circle No. 132 


Multi-Lamp can be quickly moved from 
one location to another. 


Work Lamp 


Multi-Lamp, a new type light for in- 
dustrial use, is instantly movable from 
one work area to another as the result 
of a quick-coupler mechanism built 
into the base, simple movement of 
which locks the light on a small mount- 
ing bracket. 


In addition to mobility, it features a 
cool shade, an industrial type switch 
covered by a 5-year warranty, poly- 
vinyl protection of the arm to assure 
lasting rigid flexibility, recessed bulb 
mounting to eliminate eye glare, a 360° 
ball bearing swivel base, and an inner 
aluminum reflector treatment that pro- 
vides maximum light reflection. 


Moffatt Products, Inc., 4824 Triton 
Drive, Minneapolis 22, Minn. e 
Use postpaid card. Circle No. 133 
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Sunnen mechanical comparator. 


>= 
Precision Gage Announced 
by Sunnen 

The Sunnen PG-800 Precision Gage 
recently introduced at the Quality Con- 
trol Show in Detroit is said to represent 
a new method of precision-measuring 
internal diameters. The portable com 
parator-type gage is entirely mechani- 
cal. 

It covers a size range from %%” to 
1',” dia., and has a reading scale of 
05”, calibrated in 50 millionths 
Accuracy is within 20 
millionths of an inch. Magnification 
is 1000:1. Scale is linear over full range. 
The gage can be set quickly and ac- 
curately to any desired size, and is 
instant reading. A movable face plate 
allows full exploration of holes up to 
35/16” max. depth. 

The gage is entirely self-contained, 


graduations. 


requiring no air or electric connectors. 
It is intended tor everyday use in the 
production shop and in the inspection 
department. Available on a 
plan, a an annual fee for the gage in- 
cludes all service and maintenance 


use- le ase 


costs. 
Sunnen Service Corp., 7900 Man- 
chester Ave., St. Louis 17, Mo. bd 


Use postpaid card. Circle No. 134 


OVERBECK CYLINDRICAL GRINDER is 
suitable for external and internal grind- 
ing of all types of components. Capacity 
tonges from the smallest diameter to a 
moximum grinding length of 434"; the 
maximum length of the component which 
con be accommodated is 852°’. Bearings 
ere adjustable and self-lubricating. Move- 


September, 1957 


ment of the table is effected by special 
drive which gives uniform speed of 
stroke with accelerated reversal at end 
of stroke. The length of stroke can be 
adjusted from 0.004” to 434". Infeed of 
grinding wheel is automatic and adjust- 
able from 0.00002” per stroke or double 
stroke. Automatic fine-adjustment cross- 
feed, with adjustable stop for finish siz- 
ing. Aaron Machinery Co., Inc., 45 Crosby 
St., New York 12, N.Y. 


Use postpaid card. Circle No. 135 


Washer for Heat Treat Lines 


A new washer for removing oil from 
work before and after heat-treating or 
for general utility cleaning operations 
has been developed by Eclipse Fuel En 


gineering Co., Rockford, Illinois. It can 


work in conjunction with heat-treat 


* Sau ce on 


“, 


“Oe 


systems and may be used either in an 
integrated, continuous line or as an 
individual unit serving a number ot 
heat-treating furnaces. 

The new washer uses cither hot 
caustic or detergent to remove oil, dirt, 
etc., and has a work area 24” wide, 
36” long, and 18” high. Two basic 
models are available: (1) Double-end 
design that is loaded at the front and 
unloaded at the back, and (2) in-and 
out type unit that is loaded and un 
loaded through the same opening. The 
hooded solution tank has a capacity of 
300 gallons and is equipped with an 
overflow trough and a drain valve. 

Eclipse Fuel Engineering Co., 1100 
Suchanan St., Rockford, Ill. 7 

Use postpaid card. Circle No. 136 


A complete line of custom Abrasives 


Are you grinding with 1957 model grind- 
ing wheels or just letting the old “metal 


burner" do? 


Let us show you what real wheel develop- 
ment is. For example, a flexible rubber 
bonded wheel that operates safely at 


16,000 f.p.m. 


Let Pekay show you the way. 


Send For Complete Information. 


-PEKAY ABRASIVES, IN 


271 GROVE AVENUE 


4 
ec 


VERONA, NEW 


CENTER 9-4600-1 


Use postpaid card. Circle No. 262 
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Compound Aids in Stripping 
of Plating 


Buffing and polishing of plated re- 
jects are facilitated with a new flaky, 
light organic compound, Iso-Strip, de- 
veloped by Wagner Bros., Inc., Detroit, 
for chemical stripping operations. 


The compound, when combined with 
sodium cyanide and dissolved in water, 
will strip plated deposits from ferrous- 
base metals without the use of electri- 
cal current. It removes copper, nickel, 
cadmium, zinc as well as silver, size 


of the part in no way hindering re- 
sults. 

Wagner Bros., Inc., 400 Midland 
Ave., Detroit 3, Mich. + 


Use postpaid card. Cirele No. 137 


Monochromatic Light for 
Checking Surface Flatness 


A new monochromatic light for 
measuring flatness has been introduced 
by the Lapmaster Division of Crane 
Packing Co. New light is four times 
larger than the present model, 11” x 


FOR HEINEMANN SAWS 


how 
HEINEMANN 
does it! 


Saw blades are taken rough . 
ground from surface grinders. 
They are placed on the mag- « 
netic rotating plate. The Bright- 
boy Wheel oscillates back and 
forth across the surface of the 


Saw. 


ee 


unobtainable by any 


BEFORE AFTER 


Heinemann Saw before and after Brightboy polish. 


A Single-Step BURRING, FINISHING, 


Brightboy’s ABRASIVE & RUBBER work 
simultaneously to achieve this 4-in-] 
operation. Stock Brightboy numbers are 
match-mated to the tool and steel for 
any requirement of finishing. A Bright- 
boy finish frequently constitutes the 
final polish. 


Readily Available: A WIDE RANGE OF STOCK 
BRIGHTBOY SHAPES, SIZES & TEXTURES 


Wheels, sticks, rods and blocks for ma- 


“9 te BRIGHTBOY Finish 


7 


other form of polishing” 


“The eye-appeal provided by Bright- 
boy’s unique working action plays an 
important part in selling our saws”, says 
Mr. William Heinemann of nationally- 
known Heinemann Saw Corporation, 
Canton, Ohio. “It produces the superb 
finish which reflects the high skill of 
our craftsmen and our use of finest 
materials.” 


FOR MANUFACTURE & MAINTENANCE 
OF MANY TYPES OF TOOLS 


CLEANING, POLISHING OPERATION 


chine and manual operations come in 
Silicon Carbide and Aluminum Oxide 
grains from extra fine to extra coarse. 
Soft, firm, and tough rubber binders. 


Practically limitless applications bring 
an entirely new, wider concept of abra- 
sive uses. Ask your dealer for Bright- 
boy’s catalog listing grains, textures, 
applications, machine speeds. Write us 
if he cannot supply you or on any prob- 
lem in which finishing is involved. 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th Street Newark 7, N.J. 


America’s Pioneer Manufacturer of 
Rubber-Bonded Abrasives 


™~ Use postpaid card. Circle No. 263 
GRINDING and FINISHING 


Crane monochromatic light. 


size of 


14” with a work stage 10” 
square. Heavy duty, 9,000-volt trans 
former provides an average of 40 foot 
candle power at diffusing glass. Th 
light head may be tilted back and ad 
justed for height to permit maximum 
light on check area. On pieces too larg: 
for the work stage to hold, the light 
head may be swung completely around 
to permit checking work right on 
bench. This portable unit, using optical 
flats is said to offer the most accurate 
method of checking and inspecting 
surface flatness on lapped parts of an) 
size, 
Crane 


Packing Co., Dept. GFN, 


6'00 Oakton St., Morton Grove, Ill. ¢ 
Use postpaid card. Circle No. 138 


AIR RING SOLVES PRECISION PROBLEM 
—Shape and small size of this gear al- 
lowed micrometers to measure only the 
outer portion of the hub O.D. But re- 
quired precision of the part demanded 
that the O.D. dimension along the entire 
hub be checked. The gear is used on the 
Man-Au-Trol bracket of the Bullard ver- 
tical turret lathe. A specially designed air 
ring solved the problem. The ring fits 
over the hub, has a pair of measuring 
air jets close to the bottom of the bore. 
By raising or lowering the ring, the op- 
erator now can speedily measure the O.D. 
anywhere on the hub to 0.0001 inch. The 
ring is connected to an air gage manu- 
factured by Federal Products Corp., Provi- 
dence, R.I. 


Use postpaid card. Circle No. 139 
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Grinding Wheels Featured 
in Pittsburgh Meeting 


A five session program on grinding 
wheels will be presented at Carnegie 
Tech. commencing at 7:30 P.M. Mon- 
day, October 7, 1957. This is a con- 
tinuation of the educational clinic spon- 
sored by the Pittsburgh ASTE chapter 
which, to date, has included technical 
discussions on carbides and tool steels. 
The first meeting will deal with manu- 
facturing (quality control points) and 
safety—to be handled by the Simonds 
Abrasive Co. and Grinding Wheel In- 
stitute personnel, respectively. 


The second meeting, October 14th, 
will be presented by The Carborundum 
Co., and will concentrate on vitrified 
bonded (low speed) type wheels. On 
October 21st, Bay State Abrasive Prod- 
ucts Co. personnel will discuss resi- 
noid or organic (high speed) bonded 
wheels. 


October 28th will have as its featured 
topic diamond wheels, to be delivered 
by The Norton Co. personnel. 


Some of the top technical and prac- 
tical men in the field will be on hand 
tor these presentations. 


Registration fee for the five day 
session is $2 for regular members and 
$5 for non-members. Those wishing to 
attend may contact any local member 
or Mr. Walter E. Baker, Jr., Chairman 
Educational Committee, c/o Universal 
Cyclops Steel Corp., 507 Grant Build- 
ing, Pittsburgh 19, Pa. ° 


Company 
Briefs 


Chance Vought Aircraft has been 
awarded a $35,000,000 Navy contract 
for the continued development of a 


September, 1957 


tee 


News of industry 


THE LAMINAGAGE measures as little as one ten-thousandth of an inch of paint 
film, electroplating or metal overlay. Here it is being tested by General Motors re- 
search staff, left to right, Eugene A. Hanysz, Dr. Roger L. Saur, and Clark E. Quinn, 
who is moving the instrument's probe on a bearing surface overlay. The overlay 
thickness measurement is registered on the instrument's gage. The Laminagage is now 
being used as a quality control instrument in two General Motors divisions. 


carrier-based interceptor to be powered 
by a Pratt & Whitney J-75 engine and 
to be known as the F8U-3. 


Standard Pressed Steel Co. has set 
up a Precision Stud Division, a sepa- 
rate manufacturing and sales division 
to meet the growing needs of conven- 
tional and nuclear power plant builders 
for special stud-type fasteners. 


Black & Decker Manufacturing Co. 
has announced the opening of a new 
factory service and sales branch in Hart- 
ford, Connecticut, serving users in an 


area extending as far as Springfield, 
GRINDING and FINISHING 


Massachusetts, and New Haven, Con 
necticut. 


Murray-Way Corporation, Birming 
ham, Michigan, has appointed as dis 
tributor Giebel, Inc. of New York and 
New Haven. 


Firth Sterling Inc. is now accepting 
orders for induction vacuum melted 
super alloys. Kolcast Industries Inc., a 
subsidiary of Thompson Products Inc., 
is now producing super alloy ingots 
for Firth Sterling, as a result of a joint 
venture agreement early this year. In- 
gots weighing 500 lbs. are currently 
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being produced in Waspalloy, M-308, 
and René 41 which are converted by 
Firth Sterling, at their McKeesport, 
Pa. plant, into billets, centerless ground 
and hot rolled bars. In the near future, 
Kolcast will provide ingots up to 2,500 
Ibs. in a variety of critical super alloys. 


Minneapolis-Honeywell Regulator 
Co. has opened a new $1.5-million 
plant for the production of industrial 
valves for automation and the nation’s 
expanding missile program in Fort 
Washington, Pa. 


Production Tool Company, Cleve- 
land, has been appointed sales repre- 
sentative in northern Ohio for Taft- 


SAVED 
PER YEAR 


.. with Sundstrand 


Magnetic Coolants 


Separator 


Installation of a Sundstrand Magnetic Coolant 
Separator on a grinder, as shown above, 
resulted ina yearly saving of $1927.12. Further, 
instead of cleaning the coolant tank twice daily, 
it now requires cleaning only twice weekly. 
is approximately 
$495.00. The unit requires no attention and 


Cost of the installation 


little or no maintenance. 


Easily Installed Without 


Additional Piping 


An important feature of this magnetic coolant 
separator is that it can be dropped into position 
on most open type coolant tanks. No additional 
piping is required. Install one on your present 
equipment and compare its efficient operation 


with other units. 


Peirce Manufacturing Co. of Woon- 
socket, R.I. 


Electro Refractories & Abrasives 
Corp., Buffalo, will exhibit its products, 
including grinding wheels, special re- 
fractories and crucibles at two impor- 
tant fairs in August and September. 
The company will exhibit in the Erie 
County Fair, Hamburg, N.Y., Aug. 
17-24 and then will move to Syracuse 
for the New York State Fair Aug. 
30 to Sept. 7. 


Firth Sterling Inc. has announced a 
4°, increase on high temperature alloy 
base prices, effective Tuesday, July 16, 
1957. Stainless steel extras, which also 
apply to high temperature alloys, were 
increased by the same percentage July 
11, 1957. 


Free Additional Data 


This folder will give you the complete facts on the 
Sundstrand Magnetic Coolant Separator. Write 
for your copy today. Ask for bulletin 383-M. 


SUNDSTRAND 


SS Magnetic Prodvets Ce 


Division of Sundstrand Machine Tool Co. © 


1020-9th ST. « ROCKFORD, ILLINOIS 


Use postpaid card. Circle No. 264 
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WORKMEN AT Watervliet Works of 
Allegheny Ludlum Steel Corporation guide 
a copper crucible into the company’s new 
consumable electrode vacuum melting 
furnace. The crucible serves as the mold 
for an ingot of super-alloy. The new 
furnace is capable of producing ingots 
26-inches in diameter and weighing up 
to 12,000 pounds. 


To meet increased demand for its 
product line and streamline its service 
organization, Weller Electric Corpo- 
ration, Easton, Pa., manufacturer ot 
soldering guns and other electric power 
tools, will centralize all production, 
sales and administrative operations in 
the U.S. at its present general ottices 
in Easton. New facilities will be erected 
later this year to quadruple the spac: 
of the present 12,000 sq. ft. building 
on a five-acre tract. 


Occupancy of a new office and war 
house building by American Chain . 
Cable Company, Inc., in the Central 
Manufacturing District of Los Angeles, 
Cal., has been announced. 


Personnel 
Briefs 


Robert C. Wright has been promoted 
to chief of production engineering at 
Pratt & Whitney Aircraft, East Hart- 
ford, Conn. Wright had responsibility 
for process planning for the J-57 jet 
engine. 


John J. Wagner has been appointed 
Indiana sales representative for the 
grinding wheel division of Electro Re- 
fractories & Abrasives Corp., Buffalo. 
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J. N. Howlett, 
Morrison Products 


P. L. Smith, Bryant 
Gage and Spindle 
Div. 


Prentiss L. Smith has been appointed 
to the newly created position of sales 
manager of spindles for the Gage and 
Spindle Division of Bryant Chucking 
Grinder Co., Springfield, Vermont. 


John N. Howlett, has been appointed 
manager of the Wheel Guard Division 
of Morrison Products, Inc., Cleveland. 
Howlett will be in charge of sales, in- 
terpreting safety code regulations and 
spear-heading product improvement. 


James W. Browder has been named 
sales manager of Western Design & 
Manufacturing Corporation of Santa 
Barbara, California, designers, engi- 
neers, and manufacturers of electro- 
mechanical and electronic equipment 
for the aircraft and missile industry. 


Irwin W. Peterson has been ap- 
pointed Detroit district manager of 
Norton Company's Grinding Machine 
Division. He succeeds Clarence L. 
Smith who has retired after a career 
of 34 years with the Division. Peterson 
first joined the company in 1933 as 
a planning clerk. He later served as 
an assistant foreman, methods engineer, 
and sales engineer at the company’s 
main office in Worcester, Mass. He 


= 
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SIMPLE LOCKING AND SEPARATING 
DEVICE is being successfully used by The 
Timken Roller Bearing Company in the 
handling of its large finished bearing 
cups. Device makes it possible to stack 
one large cone on top of another without 
don ger of slipping. A sudden stop or quick 
turn without the clamps in place could 
couse the heavy cones to slip off the 
skid due to the smooth surfaces of the 
front and back faces. 


September, 1957 


J. W. Browder, 
Western Design 


|. W. Peterson, 
Norton Co. 
Detroit Manager 


was appointed District Sales Engineer 
in Michigan in 1950. 


Promotions in the finance and en- 
gineering divisions of The Carborun- 
dum Company have been announced. 
George J. Zimmerman, formerly direc- 


tor of engineering, and for the past 
two months acting controller-treasurer, 
was elected controller. Gilbert J. Stew- 
art, former assistant treasurer, was elec 
ted treasurer. Earl Wilson, formerly 
acting controller of the Bonded Abra 
assistant 
formerly 


sives Division, was elected 
controller, Carl B. Wille, 
manager of the vitrified project devel- 
opment of the Bonded Abrasives Di- 
vision, was appointed Director of the 
engineering division of the functional 
staff reporting to the president. 


Walter E. Spieth, previously Manu 
facturing Vice President of Reo Motors, 
Inc., at Lansing, Mich., has been named 
Master Mechanic of Coote & Jorgen- 
sen, Ltd., Australian subsidiary of 
Borg-Wagner Corp. 


Joseph C. Drader, a vice president 
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“Ace of Diamonds” brand diamond wheels your 
assurance of the best in high quality diamond 
wheels. 


For longer life, cooler cutting and economy 
of operation, Ace of Diamond Wheels are the 
answer to your grinding problems. 


Quality assured and maintained—through 
modern facilities and rigid standards. 


Products of 
over 
30 years 
experience 


Manufacturers of: 


Resinoid—Metal—Vitrified Diamond Wheels 


Powdered Metals—Allied Products 


7 TELEPHONE: CEnter 9-4602 
“THE PAUL L. KUZMICK COMPAN j 


271-279 GROVE AVENUE, VERONA, N. J. 


Use postpaid cord. Circle Ne. 265 
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Diamond Powder 


Manufacturers of 


DIAMOND 
TOOLS 


and 
WHEELS 


BRANCH OFFICES 


CINCINNATI, STEVE URBAN, 
Avenue 
CLEVELAND, BILL WIESE, 8905 Lake Ave. 
DETROIT, FLOYD BEARSS, 1433 Northwood 
Blvd., Royal Oak, Mich. 
INDIANAPOLIS, IVAN STRANGE, 33 Tyler 
e., Greenfield, Ind. 

PHILADELPHIA, H. J. MILLER, Valley Brook 
Rd. and Glen Mawr Dr., Ambler, Pa 
ROCHESTER, N.Y., DON GINEGAW, 10 Oak 

Manor Lane, Pittsford, N.Y. 
SYRACUSE, N.Y., BARNES & JORDAN, INC., 
409 E. Jefferson St. 


1717 Section 


Representatives in Principal Cities 


CLIPPER owmono toot co. inc. 


345-E HUDSON ST. NEW YORK 14, N.Y. 
Use postpaid card. Circle No. 266 


NEW HEAVY- DUTY 


of Michigan Tool Company, Detroit, 
has retired. Drader has headed the 
company’s research work in gear de- 
velopment. 


James F. Connaugh:on has been elec- 
ted to the new post of executive vice- 
president of Wheelabrator Corporation, 
Mishawaka, Indiana. Harold M. Miller, 
who has been a vice-president since 
1944, was advanced to senior vice- 
president. Jacob A. Schmidt, Jr., treas- 
urer since 1952, is now secretary-treas- 
urer. John M. Wolf, assistant treasurer 
since 1955, was appointed controller. 
Edward T. Sullivan was appointed as- 
sistant secretary-assistant treasurer. 


Thomas Atkins has been appointed 
sales supervisor, Coated Abrasives Di- 
vision, Armour and Company, Alli- 
ance, Ohio. He will supervise sales in 
Northern IIlinois. 


Whitney Collins, who has been as- 
sociated with the Centinental Aviation 
and Engineering Corporation, will join 
Solar Aircraft Company as executive 
assistant to the president. 


a 


> 
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right, W. J. Scott, 


Left, A. G. Galler: 
Norton appointees 


Norton Company has assigned two 
recent graduates of the sales training 
course. Albert G. Galler has been ap- 
pointed a field engineer at the Teter- 
boro, N.J., district office and Winfield 
J. Scott becomes an abrasive engineer 
at Chicago. 


Henry R. Hans<n has recently been 
appointed representative in the states 
of Colorado and Utah by The Cushman 
Chuck Company, Hartford, Connecti 
cut. 


BARREL FINISHING MACHINE 
SPEEDS PARTS OUTPUT 


16 cu. ft. capacity 


with 1 to 4 compart- 
ments 
FEATURES USE MODEL V-16. Speed finishing work. Cut 


* Direct belt and gear parts handling costs on small lots or con- 
drive without chains : : : : 

and sprockets. Vari- tinuous runs. Select individual barrel sizes to 

a speed 8 to 25 fit any desired combination of compartments. 

The V-16 Precision Barrel Finishing machine 

has many versatile features to meet your 
specific needs, assuring maximum output at 
lower cost. Engineering design is outstanding. 


Interchangeable bar- 
rels to fit any de- 
sired compartment 
make-up. 


Rugged, heavy-duty 
goeo er gestae: No- 
Vinyl-lined 


FULL DETAILS are available in new catalog 
data sheet “V-16". Write for your copy today. 


A) RAMPE MANUFACTURING CO. 


ty 14915 WOODWORTH AVE., CLEVELAND 10, OHIO 


BARREL FINISHERS © SCREEN SEPARATORS © COMPOUNDS © NYLASLUGS 


Use postpeid card. Circle No. 267 


for 
Super-Finishing 


SUPER-LAP 


DIAMOND COMPOUND 


Now you can get high-luster, micro- 
finishes in less time...at less cost. 
Acme Super-Lap is pure diamond, ac- 
curately graded and uniformly sus- 
pended in a quality, water soluble ve- 
hicle that adheres to the work surface. 
Applicator simplifies use, operates with 
one hand. 


Write for Free Price Bulletin 


1460 W. RANDOLPH ST. + CHICAGO 7, ILLINOIS 
MONROE 6-1834 


World’s Leading Mold Polishers 


Use postpaid card. Circle No. 268 
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Frank F. Oddi has been promoted 
to controller of the Bonded Abrasives 
Division of The Carborundum Com- 
pany. 


Eugene Krystopolski and John 
Dinovo recently entered the Maytag 
company’s engineering and manufac- 
turing training program, designed to 
familiarize trainees with the functions 
and organization of the company’s en- 
gineering and manufacturing depart- 
ments prior to their assignment to po- 
sitions in these departments. 


faz 
iz. 
; 


D. B. Ladd, 
UBS Chemical 


Donald B. Ladd has been named to 
the staff of UBS Chemical Corporation 
of Cambridge, Mass. to establish a 
commercial research department. He 
will undertake extensive studies of 
marketing new products manufactured 
by UBS Chemical Corporation. 


Gir 


S. S. Krentel, 
MacDermid Inc. 


Stanley S. Krentel, vice-president of 
MacDermid Western, has been named 
Executive Vice-President of MacDer- 


mid Incorporated. 


R. F. Reid, Arter 
Grinding Machine 


T. F. Mummery, 
Besly-Welles 


Robert F. Reid has assumed the po 
sition of Sales Manager for Arter 
Grinding Machine Company, Wor- 
cester, Mass. Reid will administer all 
phases of domestic and foreign sales 
policies, distributor relations, and su- 
pervision of service for the complete 
line of Arter precision machine tools. 


Theodore F. Mummery Jr., has been 
appointed to the new post of Manager 
of Cutting Tool Sales for the Besly- 
Welles Corporation. He has been trans- 
ferred to Besly’s factory and general 
sales office at South Beloit, Illinois. 


The Gisholt Machine Company, 
Madison, Wisconsin, recently an- 
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G. M. Class, Gisholt 
Machine Co. 


Lawrence Abbott, 
Engelberg Huller 
Co. 


nounced the election of George M. 
Class, as a new general officer to the 
board of directors. 


Class, also vice president of engineer- 


ing, has been with Gisholt for more 
than 30 years. 


Lawrence Abbott has been appointed 


West Coast sales engineer by Engel 


Tough Grinding Wheel 
Forms Dressed Easy 
as A, B, C 


eliminate elaborate set-ups 
and operations 


0001" ACCURACY 


Woke 


WHEEL DRESSERS 


dress two angles tangent to a radius 
in one continuous motion 


With the unique ‘Fluidmotion” 
Dresser, you can dress two angles 
tangent to a radius — using one 
handle in one continuous motion. 
Operation is so fast and simple 
that beginners can use them. 


berg Huller Company. Abbott's ter 
ritory will include Washington, Ore 
gon, California, Nevada, Idaho, and 
Arizona. 


John E. Taylor has been appointed 
an abrasive engineer for the territory 
in the Toledo, Ohio area by Norton 
Company. He was formerly a_ field 
engineer assigned to the Cleveland dis 
trict office. 


The abrasives division ot Elgin Na 
tional Watch Company announces the 
appointment of William E. Burgoyne, 
Jr., as sales engineer in its New York 
City area. 


\ppointment ot Carl O. Larson as 
superintendent of the Machine Division 
of Moore Special Tool Company, Inc., 
Bridgeport, Connecticut, to succeed 
Hadar Wahlquist, who is retiring, has 
been announced. 


> 


Adaptable to all type cylindrical 
and surface grinders. 


A. Obtain micrometer reading; add 
required convex radius or sub- 
tract required concave radius. 


B. Loosen jib with wrench and 
“mike” over lower pins to read- 
ing obtained above. 


C. Tighten jib. Set stops for two 
angles. Ready for action. 


Also available: “FORM MASTER” Dresser, 
capable of dressing any radii up to 12” convex, 
up to 15” concave 


See your industrial distributor or write for free literature 


== 1S = = == CLAMPCUT== 


J aS TOOL CO., INC. 


880 DORSA AVE. 
LIVINGSTON, NEW JERSEY 


Use postpaid card. Circle No. 269 
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THE GREATEST AID TO 
MICRO-FINISH GRINDING 
EVER DEVISED 


By using DIA-CHROME CO. LUBE STICK on all 
types of finish grinding wheels, whether alumi- 
num oxide, silicon carbide, even the finest 
diamond wheels, you will obtain the maximum 
performance on all metals, ferrous or non- 
ferrous. 


This lube stick can be used in addition to your 
present oil-emulsion coolants or mist sprays. 
You cannot throw it off the wheel. 


These are the benefits immediately apparent: 


MICRO-FINISH 

COOLER GRINDING 
LONGER WHEEL LIFE 
LESS WHEEL DRESSING 
PREVENTS LOADING. 


When wheel becomes packed with lubricant 
and metal dust, just wash with soft brush 
and kerosene. Directions for use printed on 
wrapper. 


Nationally priced at $2.50 each. 


DIA - CHROME CO. 


G. H. Rearick, Bab- F. J. Keller, Ver- 
cock & Wilcox mont Tap and Die 


Glen H. Rearick, member of the vice 
president’s staff and former manager of 
two plants of The Babcock & Wilcox 
Company’s Tubular Products Division 
has retired. 


Frederick J. Keller has been named 
sales director for Vermont Tap and 
Die Company, manufacturer of taps 
and dies. Keller has previously been 
associated with the Cadillac Division 
of General Motors and most recently 
as Vice President and Director of Mid- 
west Tool and Cutlery Company. 


Ellis Jeffers, Chair 
veyor Corp. 


Fred Voss, Chain- 
veyor Corp. 


Company, will take over as manager, 
Chainveyor Corporation district No. 2, 
which covers the mid-western states 
with headquarters in Chicago, Illinois. 
Voss replaces William Schilling who 
returns to Los Angeles engineering ot- 
fice. Ellis Jeffers, who recently resigned 
as sales manager of Rapistan Keystone 
Division of Rapids-Standards Com 
pany, will head Chainveyor’s district 
No. 3 which is comprised of Michigan, 


Diamond Coated Steel Tools 
722 S. VERDUGO ROAD 
GLENDALE 5, CALIF. 


Fred Voss, 


Use postpaid card. Circle No. 270 


END MILL 


MULTI-SPIRAL sxe" 


Super 


former assistant sales 
manager of the Samuel Olson Conveyor 


For grinding or milling of any 
spiral lead. Pays for itself in a 
hurry. Send for facts today. 


SPIRAL corinc TOOLS 
Cut Operations 75% or move! 


Custom-designed, precision 

made, exactly to fit your 
needs. Boost both output 
and quality. Ask for details. 


SPIRAL 


_ STEP TOOL COMPANY 


Designers and Manufacturers of 
All Types of Special Cutting Tools 


5400 N. pee agg gorge 


Use postpaid card. Circle No. 271 


Ohio, Western Pennsylvania and West- 
ern New York with headquarters in 


Detroit, Michigan. 


. STEELSET 


SINTERED STEEL BOND 


DIAMOND WHEELS 


(FOR WET GRINDING) 


Cut faster, last longer due 
to patented process of 
manufacture 


} s 


Metal- bonded quality products 


In standard and special sizes and shapes for: 


OPERATIONS MATERIALS 
Grinding Sintered carbides 
Electrolytic Grinding Sintered oxides 
Honing, Lapping Ferrite 

Slicing, Dicing Germanium, Silicon 
Drilling Glass, Quartz 
Reaming Marble, Granite 
Generating Ceramics, Porcelain 
Pencil edging Sapphire 
Chamfering, Beveling Boron carbide 
Grooving Cermets 


We specialize in 
NON-STANDARD requirements. 
Send us your prints for quotation. 
Write for Catalog DT-353 
Fish-Schurman Corp., 81 Portman Road, New Rochelle, N.Y. 


Use postpaid card. Circle No. 272 
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For increased 
output and 
accuracy, 
finish your 

tools and gages — 
with 

HYPREZ 


DIAMOND 
COMPOUNDS 


Boe “SO 


Virgin Diamond particles, 
graded in our own labora- 
tories, are uniformly dis- 
persed in the exclusive Hy- 
prez vehicle for maximum 
cutting action. They pro- 
duce finer results faster on 


ee 


3 + 
7: ek 


every finishing job... Your 
nearby Hyprez distributor > 
will help you solve any lap- f 

ping or polishing problem Peg 

that may arise. 


Write for free / 
demonstration - 
or technical 
bulletin nth 
No. HG-97 —— Ps 


— MYPREZ DIVISION ee i | 
_ ENGIS EQUIPMENT CO. 


$431 S. Dearborn St., Chicago 5, iliinois | 


Use postpaid card. Circle No. 273 
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Gail Stifler, Clear- 
ing Machine Corp. 


Mark Jehn, Joseph 
T. Ryerson 


The appointment of Mark Jehn as 
general claim manager for Joseph T. 
Ryerson & Son, Inc., has been an- 
nounced. He formerly was manager of 
the claim depar'ment at the company’s 
Chicago plant and succeeds George W. 
Hooper, retired. 


Gail Stifler, Clearing Machine Cor- 
poration district sales representative, 
has been transferred from the com- 
pany’s Philadelphia sales area to the 
New York-New England area. 


Arthur R. MacNeil, New England 
Sales Manager for MacDermid Incor- 
porated, Waterbury, Connecticut, has 
been named vice-president of the com- 
pany. MacNeil will continue as New 
England Sales Manager along with his 
new duties as Vice President. 


J. Edouard Sauvé, who has repre- 
sented Oakite Products, Inc., in Marion, 
Ohio, for the past five years, joins the 
Detroit staff and will serve the metal 
industries in the northeastern metro- 
politan area. Peter J. Texier, Jr., since 
1952 a member of the technical staff 
of Oakite’s service laboratory, has been 
assigned to serve the metal industries 
in south Buffalo, New York. 


John R. Lenox, formerly an adminis- 
trative official of Minneapolis-Honey- 
well Regulator Company, has been elec- 
ted vice president in charge of opera- 


tions, of Datamatic Corporation of 
Newton Highlands, Mass., wholly- 


owned subsidiary of Honeywell. 


Richard L. Rouviere was recently ap- 
pointed to the position of Market Ex- 
tension Engineer by Devcon Corpora- 
tion, Danvers, Mass. 


John G. Kearns has been appointed 
production manager of Lord Chemical 
Corporation, York, Pa., manufacturer 
of equipment and compounds for pre- 
cision barrel finishing of metals and 
plastics. 


WANTED 
Manufacturer wanted to make circular, 
2 grain honing stones. 


THE VICTOR TOOL COMPANY 
OLEY, BERKS CO. PENNA. 
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Step-up 
feeds, speeds, 
production .. . 
finish your 
cutting tools with 


HYPREZ 
OSCILLATING 
LAPPING MACHINE 


Records prove that the Hyprez 
Lapping technique increases 
tool output per grind 200% 
to 700% —- improves speeds 
and feeds 50% to 400%. The 
lapping wheels rotate as they 
oscillate across the firmly held 
tool — producing a geometri- 
cally accurate and scratch-free 


finish. 


For Complete 


information 
ask for Technical 
Bulletin LG-97 


-ENGIS EQUIPMENT C 


431 S. Dearborn St., Chicago 5, I 


Use postpaid card. Circle No. 274 
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kd 
PNEUMATIC 
GRINDERS 


JUNIOR 
(Model M-CR-B) 


75,000 R.P.M. 
Does a Man’s Size Job 


A smaller but husky model that can be used on 
many operations where a lighter weight tool is 
advantageous. Stays on the tough jobs day in 
and day out. 4 TYPES: 2 types of spindle exten- 
sion; 2 types of air control valves; steel body; 


grease-sealed bearings; light weight, 12 ounces. - 


Accommodates mounted grinding wheels, rotary 
files, etc. SPEEDY —Will operate Tungsten Car- 
bide Burs, Rotary Files, etc. to their full efficiency. 
Also other models. 


WRITE FOR LITERATURE 
PRODUCTS 


46 VICTOR AVE., Div. 21 
DETROIT 3, MICHIGAN 


Use postpaid card. Circle Ne. 275 


Brain Power 


‘We may never have to face 
the disaster which threat- 
ened Europe's economic life 
when the flow of Mid-East 
oil was cut off . . . but it 
would not be wise to count 
on this,"’ said Rear Admiral 
H. G. Rickover, chief of the 
Navy's nuclear propulsion 
developments, before an 
audience of youthful science 
students. 


“The shrinking of the once broad 
materials base of our industrial 
civilization makes us for the first 
time in our history dependent on 
foreign countries for materials 
basic to our technical organization. 
So far we have had no difficulty 
buying what we need abroad. We 
may, indeed, never have to face the 
disaster which threatened Europe's 
economic life when the flow of 
Mid-East oil was cut off for politi- 


cal reasons. But it would not b: 
wise to count on this. We shall no 
remain truly free and powerfv 
unless we compensate, to the ful! 
est possible extent, for lack of ma 
terials resources within our ow: 
borders. There is one way, and onl: 
one way, that this can be don 

It is by using far more effective] 

than heretofore our natural 

sources. 


“Applied to this problem, braii 
power can devise ways of extracting 
at reasonable cost the considerabl: 
store of low-grade minerals anc 
fuels remaining to us which we ar: 
not utilizing today because of ex 
cessive cost in time and labor—thus 
taconite and shale oil may in time 
make up for the threatened deficit 
in high-grade ores and oil. It can 
discover ways of replacing scarce 
materials with plentiful materials 
heretofore considered unusable 
as aluminum is replacing scarce: 
copper. Trained minds may be able 
to relieve shortages of natural min- 
erals and fuels by creating man- 
made substitutes as plastics and 
synthetic rubber have reduced our 


FOR FASTER GRINDING 
at LOWER COST 


wt ALT 


Diamond Wheels , 
for all Carbide 
Grinding — 


Cup Type Diamond Wheel 


The exclusive B-60 Bond used 
in A.IL.T. bonded diamond 
wheels has been field tested 
in over 400 plants. We can 
prove these superior advan- 
tages to you in your plant: 


@ Faster grinding 
@ Up to 40% longer wheel life 


@ One grit size wheel can be used to hog and finish — for extra 


savings. 


@ Wheel grinds cooler—does not fracture carbide 


@ Corners stay sharper longer 
@ No re-dressing of diamond surface 
@ NEW BACKING dissipates heat faster 


@ No down-time for dressing inside body section 
Write today for new, FREE catalog and prices 


i 
if ' f : 
A\ ini Ls ; 
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Diamond Tool co. 


Use postpaid card. Circle No. 276 


GRINDING and FINISHING 


. TYPE DIB 


3215 N. KIMBALL AVE 
SKOKIE, ILLINOIS 


List Priee 
$4.90 
4.80 FLARING 
480 | ow 
470 
490 
STRAIGHT 


4.80 cur 
470 


Adaptor for straight bushed wheel — hist price $4 75 


SEE YOUR GRINDING WHEEL SUPPLIER 


16816 Waterloo Road 
DUCTS INC. « Clevelead 16, Ohio 


Use postpaid card. Circle No. 277 
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ot b> dependence on imported tin and high-octane gas which discharges 
ll no natural rubber, or as atomic power thousands of tons of scarce and ir- 
vertu may replace coal and oil. Similarly, replaceable lead into the air. 
full synthetic products made from re- Changes in national outlook such 
F ma newable resources may serve as as these can only be pioneered by 
mis substitutes for irreplaceable ma- people whose minds are able to 
aol terials. grasp the scientific problems in- 
“am “Perh » heal volved, and who can make them 
t , « Pr =e 
“7 Saye We See ae powe understood by the average citizen. 
ivel most to teach us the folly of need- , ; 
| ore lessly wasting the inheritance of “It is a truism needing no elabo- | gun 1/3 he. USE IT 
our children. Using irreplaceable ration that as society becomes more oe 
— materials resources is like using up complex technologically, it needs 
tin; your capital instead of learning to proportionately more, as well as 
o ive ; > we ; J ° 
abl. live on your interest or earnings. No qualitatively better, trained pro- 
and matter how slowly we deplete cap- fessionals. Thus, while the popula- 
« ‘ + > ‘ , N Y > 7 > ie 
Pe ital, the =~ — come = n " tion of the United States has 
~ «€tt av 29 Ve Cle = ° 
ex have oo "ai to leave pranan wig doubled in the last 50 years, the 
ants. st two c Ss we ; ae 
ants. Yor almost two centuries we number of its professional men and 
thus have been wasteful because we ; a" 
: women has quadrupled. We have 
time thought our natural resources were a VERTICAL 
OT today five times more engineers ae ; 
aficit inexhau: ‘ At last, @ top quality industrial sander thot 
and ten times more scientists than provides all the most wanted features — 
Cali a ‘ Fi P ’ yet sells for so little. 
It will take wise and intelligent half a century ago and yet there 
arce . . ; ll ' r} 7" : __ complete 
-al guidance to change our ways. But are still not enough. To increase with cord, plug, 
— eventually we may learn to deny our national product by a given eae ali 
ble ourselves today’s pleasures for the percentage annually we must in- Mlustrated Literature on Request 
ice sake of leaving enough for our crease our scientific and engineer- A few desirable distributor 
, bl : . . , territories still available 
aDk children to let them enjoy the — ing personnel almost twice as fast. 
min- blessings of civilized living. We With every step forward in tech- WALLS SALES C 
nan- may even learn to deny ourselves nological progress, the nation be- LES CORPORATION 
and such pleasant luxuries as large, comes more dependent on_ its 333 Nossou Avenve — Brooklyn 22, NN. Y. 
yur ‘hrome -d cars, powere traine ai er, 
ol chrome-trimmed cars, powered by 1ined brain power 7 Sen ecto eciad Gaia ten, O96 
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Almost all industrial dusts can be 
collected more efficiently by Dust- 
kop. Thirty-seven standard 


CYCLONE | 
SEPARATION 


FOR MORE EFFICIENT 


Ee 


DUST COLLECTION 
/ —FILTERS LAST LONGER 


i 


en 


models ready to use! Reduce 
installation costs — save 
space. Write for descrip- 
tive literature. 


ALSO A COMPLETE LINE 
OF MIST COLLECTORS 


DUSTKO 
STOPS DUS ed) 


AGET MANUFACTURING COMPANY 
1380 EAST CHURCH ST., ADRIAN, MICH. 


Use postpoid card. Circle No. 278 


Dept. A-1 


GRINDING and FINISHING 


DIAMOND POWDER 


Booklet No. 3 Diamond Series 


D COMPOUND 


Here is an interesting, 
straight-forward discussion 
of diamond abrasives used 
for polishing and finishing 
operations. The facts and 
figures presented are import- 
ant to anyone producing fine 
finishes onhard materials ... 
in mold polishing, production 
line finishing or die polishing. 


Qbrusves Division 
ELGIN NATIONAL WATCH COMPANY 


Get your 
free copy 


-..read it and pass it 
along to your associates. 


Write today: 


ELGIN, ILLINOIS 


Use postpoid card. Circle No. 280 
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WHY WASTE TIME? 


GRINDING and FINISHING 
Dress Profiles like these in a few minutes 


without Templates or Crusher Rolls with DISTRICT MANAGERS 
the Jeon Automatic Angle Tangent to 


Radius Dresser. It's fully universal. 


EASTERN DIVISION 


} _— . ~~ my - EASTERN PENNA., EASTERN N 
| «x No. 1, th Glastonbury, Conn 
lol Wall UA Telephone: MEdford 3-7083 STATE, N.J., MD., DELA., D. of 
| or c/o Hitcheock Publis hing Co. H. George Burnley 
| 55 West 42nd Street e/o Hitchcock Publishing Co. 
| New York 36, N.Y ‘5 West 42nd Street 
| Telephone: LAckawanna 4-4528 New York 36, N.Y 
n Telephone: LAckawanna 4-4528 
Write for Price and Folder % NEW ENGLAND—CONN., MASS., Home Address: Saddle River, N J 
+ R.i., ME.. N.H. & VT. Telephone: DAvis 7-1546 


Representatives Wanted CONCAVE pete ; Pickering. = —_ 
29, ‘ . Massachusetts 
In Some Areos DRESSING TOOL | F | See hee | 
+ 


JEON MANUFACTURING Co. CENTRAL DIVISION 
P. O. BOX 6750 WASHINGTON 20, D. C. 4 INDIANA, it LINOIS. IOWA, MO.. 
Suutucny — MINN., UPPER PENIWSULA ‘of 
Henry J. Smith, V.F MICHIGAN. and S. DAKO 
Use postpaid card. Circle No. 28! c/o Hitchcock Publisiing Co Robert G. Bolinder 
— 222 East Willow Avenue c/o Hiteheock Publishing Co 
Wheaton, Illinois 222 East Willow Avenue 
Telephone: WHeaton &-3400 Wheaton, Illinois 
Telephone: WHeaton 8-3400 ‘ 
MICHIGAN, NORTHERN IND., : 
NORTHWESTERN OHIO. WESTERN NEW YORK STATE, 
Williem E. Jacobs WESTERN PENNA., OHIO 
c/o Hitchcock suaiioe On. a, E a 
H5 ; Lens i “OT Edge ‘ Ci 
Reclaimers of Detrete 35. Michioan — Cleveland 24, Ohie 
Industrial Diamonds and Diamond Powders Telephone: Diamond 1-9525 Telephone: Hillcrest 2-0189 
33 Box Street Brooklyn 22, N.Y. WESTERN DIVISION : 
— - CALIFORNIA, ARIZONA OREGON, WASHINGTON j 
Our reclaiming department salvages dia- Keith H. Evans uiewt Shes ) 
sree ete Domevesd 6133 Arcade. Building | 
mond powders from wheels, sludges, hones, Las Angeles 5. California, Seattle 1. Washington 
and: 59: arket S ; as 7 elephone: MUtuwal 7525 
saw blades, cotton wastes or any type of ft By of SR -le ,| 
e . . . . Telephone: YUkon 2-4280 F 
diamond bearing material. We will submit 


quotations on an analysis basis. 


HITCHCOCK PUBLISHING CO. 


. . . | 
Inquiries Invited! Telephone WHeaton 8-3400 Wheoton, Illinois 


Use postpaid card. Circle No. 282 
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Ball Bearing Manufacturers require the 
hardest—densest—grades of wheels to 
produce balls economically. 


Ball wheels are the most difficult of all 
vitrified products to manufacture, control 
and duplicate. 


a 


Precision’s Research and Development 
Staff has perfected these wheels. Most 
Ball Bearing Manufacturers use 
Precision’s wheels today. 


—— 


If you have tough grinding problems, we 
have the KNOW-HOW to help you. 


PRECISION | 


GRINDING WHEEL COMPANY 


PHILADELPHIA 36, PENNSYLVANIA 
Use postpaid card. Circle No. 283 
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Index to Advertisers and Products 


I, IE IL. snc nn cnscapnatosensonsetinconssevenbanbh 
(Grinding Machines) 
Abrasive Products, Inc. . 
(Coated Abrasives) 
Acme Scientific Co. ; 
(Diamond quand 
Aget Mfa. Co. 
(Dust Collectors) 
A.L.T. Diamond Tool Co. 
Diamond Tools) 
Allison Div., American Chain & Cable Co. 
(Coated Abrasives) 
Aimco Div., Queen Stove Works 
(Barrel Finishing Equipment) 
American Chain & Cable Co., Allison Div. 
(Coated Abrasives) 
American Chain & Cable Co., Campbell Div. 
(Abrasive Cutting Machines) 
American Herforder Corp. 
(Universal Grinders) 
F. E. Anderson Oil Co., Inc. 
(Coolant Testers) 
Anocut Engineering Co. 
(Electrolytic Grinding mpment 
Arter Grinding Machine Co. 
(Grinding Machines) 
Atlantic Abrasive Co. 
(Grinding Wheels) 
Barnes Drill Co. ; 
(Honing Machines) — 
Boy State Abrasive Products Co. 
(Grinding Wheels) 
Bearings Inc. ... 
(Spindle Repair Service) 
Behr-Manning aithda 
(Abrasive Belts) 
Blanchard Machine Co., Grinding Wheel Div. 
(Grinding Wheels) 
Buckeye Tools Corp. 
Air Tools) 
Campbell Div., American Chain & Cable Co. 
(Abrasive Cutting Machines) 
Corroll Pressed Metal Co. 
(Safety Guard Inserts) 
Chicago Wheel & Mfg. Co. 
(Grinding Wheels) 
Cincinnati Milling Machine Co. 
(Grinding Machines) 
Cincinnati Milling Products Div. 
(Cutting Fluids) 
Cleco Div., Reed Roller Bit Co. 
(Air Grinders) 
Cleveland Grinding Machine Co. 
(Grinding Machines) 
Clipper Diamond Tool Co. 
(Diamond Wheels) 
Clover Mfa. Co. ....... 
(Abrasives) 
Crystal Lake Grinders 
(Grinding Machines) 
Dia-Chrome Co. 
(Grinding Lubricants) 
Electro Refractories & Abrasives Corp. 
(Depressed Center Wheels) 
Elgin National Watch Co. 
(Diamond Abrasives) 
Engelberg Huller Co. 
(Abrasive Belt Grinders) 
Engis Equipment Co. 


ds) 


Erickson Toot Co. 
(Mancrels) 
Federal Products Corp. 
(Gages) 
Fish-Schurman Corp. 
(Diamond Wheels) 
Galimeyer & Livingston 
(Surface Grinders) 
Hanchett Mfg. Co. 
(Metal Saw Sharpeners) 
R. G. Haskins Co. 
(Flexible Shaft Machines) 
Hill-Acme Co. 
(Grinders) 
Hoffman Bros. ; 
(Diamond Laboratory Bits) 
Hoglund Engineering & Mfg. Co., Inc. 
(Contour Wheel Dressers) 
Industrial Filtration Co. 
(Vacuum Filters) 
J & S$ Tool Co., Inc. 
(Wheel Dressers) 
Jeon Mfg. Co. 
(Wheel Dressing Equipment) 
Kay & Warren Co. 
(Industrial Diamonds & Diamond Products) 
Koebel Diamond Tool Co. 
(Grinding Wheels) 
H. W. Kramer Co. 
(Tumblers & Buffers) 
Poul t. Kuzmick Co. 
(Diamond Wheels) 
Lassy Tool Co. 
(Angle Plates) 
K. ©. Lee Co. 
(Grinders) 
Macklin Company 
(Grinding Wheels) 
Manhattan Rubber Div., Raybestos-Monhgttan, Inc. 
(Abrasive Wheels) 
Maserati Corp. 
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GRINDING and FINISHING 


HOW CAN YOU LOSE 
WHEN YOU USE 
CRYSTAL LAKE GRINDERS 


EASY OPERATION: CLOSE TOLERANCES: 
ACCURACY: FINE MICROINCH SURFACE FINISH 


A CRYSTAL LAKE GRINDER will hold size as well as 
grind round from .000005 to .000020” and finish 
from One to Four Microinch SURFACE FINISH. The 
essentials in grinding are a round spindle, taper 
bearings, a spindle that can be adjusted periodically 
without the squashing of bronze boxes and to have 
belt pressure ninety degrees from grinding pressure 
so the bronze boxes will not wear out of round. 


For example, fuel injectors, after having been rough 
ground, can be ground to .000010” roundness 
with a sixty grit wheel and one pass of the wheel. 


A choice of General Electric Thymotrol, General 
Radio Variac, or Variable Speed Drive can be used 
without ripple or cine’ wave being transmitted to 
work as all motors are mounted on self-contained 
countershaft. 


Write for literature 


CRYSTAL LAKE GRINDERS 


Since 1910 
CRYSTAL LAKE, ILLINOIS 


Use postpaid card. Circle No. 284 
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(Surface Grinders) 
M-B Products Co. ......... 
(Pneumatic Grinders) 
Merit Products Co. .................. 
(Grinding Wheels) 
Micromatic Hone Corp : 
(Honing Tools & Saechines) 
Micrometrical Mfg. Co. 
(Microhoning Equipment) 
Moore Special Tool Co. 
(Jig Borers & Grinders) 
Morrison Products, Inc. ... 
(Revolving Cup Guards) 
Murray-Way Corp. 
(Polishing Equipment) 
Norton Co., Wheel Division 
(Grinding Wheels) 
Onsrud Machine Works 
(Grinders) 
Parker-Majestic, Inc. 
(Contour Grinders) 
Pekay Abrasives, Paul L. Kuzmick Co. 
(Diamond Wheels) 
Precision Grinding Wheel Co. 
(Grinding Wheels) 

Queen Stove Works, Inc., Almco Div. 
(Barrel Finishing aunpment) 
Rampe Mfg. Co. ; 
(Barrel Finishing ‘Equig pment 

Raybestos-Manhattan, fe 
(Abrasive Wheels) 

Reed Roller Bit Co., Cleco Div. . 
(Air Grinders) 

Reid Bros. Co., Inc. 
(Surface Grinders) 

Rocheleau Tool & Die Co. .. 
(Radial Cutter Grinding Fixtures) — 

Roto-Finish Co. ; 
(Mechanical Finishing Products) 

Russell Mfg. Co. 
(Transmission Belts) 

Sanford Mfg. Co. 


oe Le. t eI sa , . 2 " o ® om s val : it 
joy (Grinding Machines) — 
0 1eC e Simonds Abrasive Co. 
J  _~y Wheels) 


J. Smit & Sons, Inc. 
Reel Wheels) 


a * 

' Spiral Step Tool Co. . 
| | (Cutting Tools) 

* Spittire Tool Co. ... 


(Lapping Machines) 
Standard Elec. Tool Co. 
{Precision Spindles) 


* 
’ Stuart Oil Co., Ltd., D. A. 
ss 8 (Liquid Grinding “Compound) 
Sundstrand Machine Tool Co. 


(Magnetic Chucks) 


HOFFMAN) 2Se 
ORIENTED DIAMOND Texan eo. Grinding & Soluble Oils) aslhonaeas 


Thompson Grinder Co., The ...... 14, 15 
LABORATORY BIT ie oo 
| 4 a 68 
(Dust Collectors) 
U.S. Diamond Wheel Co. 
Up to 15,000 Godet Wheels—center hole tolerance Le 
1.5 min. to 1.503 max.—all ground with one Hoff- Ven terme Sechine oe. 
man Laboratory Bit. These actual figures from the wie ee Os. 
(Jig Grinders) 


production records of a large Eastern manufacturer Pay 
are being duplicated by many users of Hoffman we — — 
Bits. For tough, precision drilling of glass, ceramics, a i. 


. i i ioniz (Grinding Wheels) 
quartz, etc. Hoffman Diamond Bits can revolutionize wy erinding Whee) 


your finishing techniques for better products at Abrasives) cs 


lower costs. (Grinding aBrleonte) 
Whitnon Mfg. Co. ae 


__ (Precision “Grinders) 


In oriented diamond surface set or im- —— 
pregnated, Hoffman Laboratory Bits MASTER V-BLOCK 


last many times longer than ordinary : a % A N G L E Pp L A T E S$ 


bits because each bit is designed and 
tested for a specific job. 


Write for Illustrated 
Literature and Prices. 


HOFFMAN BROS. 


“5 For Inspection, Grinding, Side Gage automatically 
DRILLING co. . Machining & Layout. holds the smallest work squares "werk. precisely 
3 Hardened,ground & lapped for position and clamp- and without removing 
finish. Accurate to .000i1 ing with ease and ac- angie plate from chuck 


Drilling Experts Since 1902 a Assures precise work ac- curacy. Repetitive accuracy main 
curacy, requires less skill. tained. 


102 Cedar Street | WRITE FOR FREE DESCRIPTIVE LITERATURE 
Punxsutawney, Penna. | ZASSY TooL COMPANY, Plainville, Conn. 


Use postpaid cord. Circle No. 286 


Use postpoid cord. Circle No. 285 
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—and it’s true! 


We really don’t mind this sort of talk. It’s our busi- 
ness to have the types of “rocks” on our minds that 
are saving millions of dollars in the finishing of manu- 


factured parts. 


Roto-Finish people have studied abrasive chips and 
compounds since the day they pioneered the idea of 
precision barrel finishing. The development of new 
and better media for specific finishing problems has 
made Roto-Finish the leader in mechanical finishing. 
Years of research and experience in barrel finishing 
techniques give Roto-Finish the “know-how” to 
recommend the right media to do the job you want 


done. 


If you’re not satisfied with your finishing production, 
look to Roto-Finish for the answer. Simply send sam- 
ples of your unfinished parts, a finished part, a descrip- 
tion of your production requirements and a list of the 


equipment you have available. We'll prove that you 


can save with Roto-Finish and we'll guarantee the 
same results in your plant that are achieved in sample 


processing. 


SEND FOR FREE 
TECHNICAL DATA FOLDER 
ON ROTO-FINISH PROCESSES 


Ke7-Fincthe 


COMPAN Y 
3730 Milham Road 


Kalamazoo, Mich. 


Phone: 
Fireside 3-5578 


FOREIGN REPRESENTATIVES: CANADA — Toronto — Canadian Hansen & Van Winkle Co, Ltd, 
Cor Iver and Morrow Aves. ENG LAND — Mark Road — Hemel Hempstead Hertfordshire — 
Roto- Finish Ltd. AUSTRALIA — Cheltenham, 89 Tulip St., A, Flavell Ltd HOLLAND — BEL- 
Glut LUXEMBURG — Delft, Holland — N.V. Roto-Finish Maatschappij Rotterdamseweg 370A 
@ A STRIA, GERMANY, SWITZERLAND, NORWAY, SWEDEN Frankfort a.M.—Metallgesellschaft 


A.G., Germany — Reuterweg 14 @ ITALY Milan Societa Roto-Finish a RL - Sestos S. 
Giovanni — Viale E. Marelli 31 @ FRANCE—Paris Societe Roto-Finish, 40-42 rue Chance Milly— 
Clichy, (Seine) @ BRAZIL — Rio de Janeiro Commercial E. Industrial de Formos Werco, Ltds. 
rua General Gurjao, 326 @ SPAIN — Barcelona — Instituto Electroquimico, S.A Corcega 59. 


Use postpaid card. Circle No. 287 
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Questions you should ask before you buy a 
SURFACE GRINDER 


2 LIVi 


ALLMEYER 


NCSTO 


e Are column and base one piece for permanent, vibrationless 


rigidity? 

Are both longitudinal table travel and cross feed hydraulically 
actuated? 

Is the wheel head powered for rapid vertical travel? 

Is it equipped with Vickers vane type hydraulic pump? 

Is the longitudinal table capable of speeds up to 125 {pm? 


Is it equipped with greased-for-life, pre-loaded ball bearing 
spindle? 

Does the wheel head have 18 inches of vertical movement? 

Is the spindle capable of speeds of 1925 and 2500 rpm? 

Does it have a 12” x 36” table working surface? 


Is it equipped with Bijur one-shot lubricating system? 


Write for 24 page book 
that tells all about it. 


GALLMEYER & LIVINGSTON COMPANY 


416 Straight Ave., S.W., Grand Rapids, Michigan 


Use postpaid card. Circle No. 288 
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Over and over we hear this from people 
after they try (and then standardize on) 
KOEBEL CDP* dressing tools for grinders. 


pols are different—IN ECONOMY 


* you use up every point and piece of every diamond particle. 


* there is no wastage. CDP* gives the most efficient use of dia- 
mond caratage conceivable. 


* you eliminate diamond resetting. 

* you get more pieces per dressing. 

* longer wheel life cuts wheel costs. 

* you cut diamond tool costs (see example). 


Dols are different—IN PERFORMANCE 


* there's a big difference in results (see typical example). 
* they even do jobs big single diamonds can’t do efficiently. 


* they take the guesswork out of diamond performance by insur- 
ing uniform results, tool after tool. 


Lian —EePen? tools are different 


mi! ee, ° ° — . . 
- * there is no quality variation in CDP* dressing tools. 


* it is their design and manufacturing uniformity that gives you 
such uniform results. 


A typical wheel dressing example. | 


. i 
: 


JU Is take the guesswork out of diamond tools and convert 
them into WORKHORSES OF INDUSTRY. What carbides did 
for machining, CDP* tools are now doing for grinding. 


Ask for Bulletin +356 


/ KOEBEL DIAMOND TOOL CO. 
9456 GRINNELL . DETROIT 13, MICHIGAN 


Use postpaid card. Circle No. 312 


my! 
oy 
£ 


a 


CDP DRESSING TOOLS—SINGLE & MULTIPLE DIAMOND DRESSING TOOLS—CDP CUTTERS 
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Photos: Courtesy The Timken Roller Bearing Company, Canton, Ohio 


e.g. roller bearing races 


Unusual accuracy is required in the manufacture 
of tapered-roller bearings. That’s why The Timken 
Roller Bearing Company, leading producer of tapered- 
roller bearings, uses Erickson precision expanding 
mandrels for rough and finish grinding of roller 
bearing races. For in addition to their ability to hold 


Collet Chucks 
Floating Holders 
Tap Chucks 
Indezers 


to closest tolerances consistently, they have instan- 
taneous release feature that speeds loading and 
unloading —for real production dividends. 

Let an Erickson representative show you how 
Erickson precision expanding mandrels can solve 
your grinding problems. 


AA-2451 


ERICKSON TOOL COMPANY 


2310-9 Hamilton Ave. 


Tap Holders 
Air-Operated Chucks 
Expanding Mandrels 


Cleveland 14, Ohio 


Closeup of Erickson precision expand’ 
mandrel as used by Timken®. in spec 
application itiustrated, Erickson mand’ 
can hold one ten-thousandth of an in 

(.0001 °) concentricity. 


Special Holding Fixtures 


Bothered by a tough internal holding problem? Then let us show you how Erickson 
mandrels speed production, lower grinding costs. Call us or write for Catalog K. 


Use postpoid card. Circle No. 313 
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